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ABSTRACT 



The Advanced Intelligent Network (AIN) wireline system 
connects to and controls processing of calls to a Personal 
Communication Service subscriber's wireless handset via a 
home base station or a wireless communication network. 
Depending on its current location, the subscriber's handset 
automatically registers with the base station or with a 
mobility controller of the wireless network. A new registra- 
tion with the base station when the handset comes within 
range causes that station to update the subscriber's home 
location register in a central data base of the AIN. Similarly, 
when a handset first registers with a mobility controller, that 
controller updates the subscriber's home location register in 
the central database of the AIN. In response to calls directed 
to the subscriber, the AIN accesses the home location 
register to determine the current location where the handset 
is registered. The AIN then uses that data to route the call to 
the current location. In order for this system to operate 
effidenUy, the handset must remain activated to receive calls 
at all times. This is facilitated through the use of a Calling 
Party Pays (CPP) service permitting a subscriber to pay the 
cellular air time charges for seleaed callers. Other callers 
are instructed that they will be billed for these char;ges, 

34 Claims, 10 Drawing Sheets 
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PERSONAL COMMUNICATIONS SERVICE 
HAVING A CALLING PARTY PAYS 
CAPABILITY 

This is a Contimiation-in-Part application of Sex. No. 5 
08/229,891 filed Apr. 19, 1994, which is a Divisional of 
application Scr. No. 07/845.924 filed Mar. 5. 1992 now U.S. 
Pat. No. 5,353,331. 

TECHNICAL FIELD ^° 

The present invention relates to a personal communica- 
tion service allowing a user to send and receive calls from 
a single portable handset using a single assigned numbero 
whether at home or roaming. The present invention provides is 
method and system structures for interfacing the capabilities 
of a land line telephone system with a radio link conmiu- 
nication system, using a land line Advanced Intelligent 
Network (AIN). In particular, the new system would control 
the provision of private networit service features to users of 20 
both radio link systems and land line systems to provide 
unbroken, or seamless, access to a variety of different types 
of communications systems linked to die inventive system. 
To facilitate seamless communication, a calling party pays 
feature would be utilized to prevent de-activation of a 25 
subscriber's portable handset as is normally done to prevent 
accruing charges for incoming calls over the cellular net- 
work. 

ACRONYMS 30 

The written description uses a large number of acronyms 
to refer to various services and system components. 
Although known, use of several of these acronyms is not 
strictly standardized in the art For purposes of this discus- 35 
sion, acronyms therefore will be defined as follows: 

Action Control Point (ACP) 

Advanced Intelligent Network (AIN) 

Advanced Services Platform (ASP) 

40 

Authentication Center (AC) 

Automatic Number Identification (ANI) 

Base Station (BS) 

Calling Party Pays (CPP) 

Cellular Subscriber Station (CSS) 

Common Channel Inter-office Signalling (COS) 

Dual Tone Multifrequency (DTMF) 

Data and Reporting System (D&RS) 

Equipment Identity Register (EIR) 50 

Home Location Register (HLR) 

Integrated Service Control Point (ISCP) 

Intelligent Peripheral (IP) 

Line Information Data Base (LtDB) 55 

Local Access and Transport Area (LAL\) 

Local Exchange Routing Guide (LERG) 

Low-Power Self Contained Cell (LPSQ 

Mobile Identificadon Number (MIN) 50 

Mobility Controller (MC) 

Mobile Switching Clentcr (MSC) 

Mobile Telephone Switching Office (MTSO) 

Overhead Message Train (OMT) 

Personal Base Station (PBS) 

Personal Communication Service (PCS) 



2 

Plain Old Telephone Service (POTS) 

Private Branch Exchange (PBX) 

Private Automatic Branch Exchange (PABX) 

Public Switched Telephone Network (PSTN) 

Service Control Point (SCP) 

Service Management System (SMS) 

Service Switching Point (SSP) 

Signaling Transfer Point (STP) 

Station Message Detail Recording (SMDR) 

Service Oeation Environment (SCE) 

Telephone Company (TELCX)) 

Temporary Local Directory Number (TLDN) 

Transaction Capabilities Applications Protocol (TCAP) 

Very Important Person (VIP) 

Visitor Location Register (VLR) 

Wireless Private Branch Exchange (WPBX) 

BACKGROUND ART 

The Advanced Intelligent Network (AIN) provides cen- 
tralized control of telephone services provided to subscribers 
through diversely located central office switching systems. 
In an AIN type system, central offices send and receive data 
messages from an Intelligent Services Control Point (ISCP) 
via a Switching Transfer Point (STP). At least some calls are 
then controlled through multiple central office switches 
using data retrieved from a data base in the ISCP. In recent 
years, a number of new service features have been provided 
by the Advanced Intelligent Network (AIN). 

U.S. Pat, No. 4.756,020 issued Jul. 5, 1988, to Joseph V. 
Fodale, for example, suggests access authorization in a 
multiple office environment. The Fodale system restricts 
access to a long distance telephone network based on the 
status of the billing number associated with the call, i.e. 
delinquent The access control is provided through multiple 
local and toll offices but is centrally controlled by a data base 
which stores accoimt status information. The, local office 
serving a calling telephone extends a toll call to the toll 
office of the toll network carrier. The toll office queries the 
data base via a CQS link regarding the current status of the 
customer's account identified by the billmg number associ- 
ated with the call. The data base obtains the status informa- 
tion of the billing number in question and translates that 
status into a response message instruction to allow or 
disallow extension of the toil call through the toll network. 
The data base transmits the response message to the toll 
office via CCIS link, and the-toll office disallows or extends 
the call through the toll network as instructed by the 
response message. 

A number of the features provided by the prior art AIN 
type intelligent networks relate to specialized call processing 
of incoming calls, as discussed below. 

U.S. Pat No. 4.191,860 issued Mar. 4, 1980. to Roy R 
Weber discloses a system for providing special processing of 
incoming calls via a number of local switching offices based 
on information stored in a central data base. The local and 
toll offices of the telephone network compile a call data 
message and forward that message via a CCIS link to the 
central data base, essentially a Service Control Point or SCP. 
The data base at the SCP translates the dialed INWATS 
number, included in the message, into a call control mes- 
sage. The call control message includes an unlisted desti- 
nation telephone number, which is then returned to the 
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ofBces of the aetwoik via COS link. The network uses the 
call control message to complete the particular call. 

U.S. Pat Nos. 4,61 1 ,094 and 4,61 1,096 both to Asmuth et 
al. disclose a system for providing custom incoming tele- 
phone call processing services to a corporate customer 
operating at geographically dispersed locations through a 
plurality of local ofl&ce switches, A customer program stored 
in a central data base is accessed to provide instructions to 
the switches to complete incoming calls to customer loca- 
tions in accord with special services defined by the corporate 
customer. Incoming calls to the customer are routed to an 
Action Control Point (ACP) which typically is a modified 
toll office. The ACP has a number of "primitive" call 
processing capabilities, such as providing voice prompts to 
callers and receiving additional caller inputs. The customer 
program controls the ACP's to string together the desired 
primitive call processing capabilities to process each call to 
the customer. Specified parameters stored in the program, 
such as time of day, caller location and data inputs respon- 
sive to the voice prompts, determine the final customer 
station to which each call should be completed. The cus- 
tomized call processing disclosed by Asrauth et al. can also 
include customized billing for calls, e.g, by splitting charges 
between the customer and the caller. The Asmuth et al. 
system sets up a billing record for each call in the ACP or 
toll ofBce. Asmuth et aL also teach procedures for handling 
of calls directed to a corporate customer when the call 
serving office does not have all of the capabilities needed for 
processing the call in accord with the customer's stored 
program. In particular, upon recognition of the deficiencies 
of the call serving office, the Asmuth et al. system transfers 
call processing to a second office having adequate capabili- 
ties for completion of the call. 

U.S. Pat No. 4,788,718 issued Nov. 29, 1988, to Sandra 
D. McNabb et al. suggests centralized recording of call 
traffic information. The architecture is similar to that dis- 
closed by the earlier discussed patents to Weber and Asmuth 
et al. to the extent that local and toll offices conununicate 
with a central data base via CCIS link. The McNabb et al. 
system improves over the incoming call routing provided by 
the Weber patent and the two Asrauth et al. patents discussed 
above by adding a data gathering function to the centralized 
data base which stores the individual customer's call routing 
program. In McNabb et al. the central data processor pro- 
vides call attempt records and a traffic data summary of all 
calls directed to a particular 800 number. 

U.S. Pat. No. 4,757.267 issued Jul. 12, 1988, to Bernard 
J. Riskin teaches routing of an 800 number call, where the 
dialed number identifies a particular product or service, to 
the nearest dealer for the identified product or service. The 50 
toll office sends a message including the dialed 800 number 
and the area code of the caller to a data base which translates 
this iiuo a standard ten digit telephone number for the 
nearest computer at a Customer/Dealer Service Company 
(CDSC). The telephone network then routes the call to this 
computer, which answCTS the call and provides a synthesized 
voice response. The computer uses call data and or Tbuch- 
tone dialed information from the caller to identify the 
selected product or service and then accesses its own data 
base to find the telephone number of one or more nearby 
dealers in that product or service. The computer then calls 
the dealer and connects the original caller to the called 
dealer. 

Several other patents use a network similar to the AIN 
type intelligent network to provide personalized services to 
individual subsciibcrs, for example when they are away 
&om their home telephone station. 
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U.S. Pat No. 4313,035 issued Jan. 26, 1982. to David S. 
Jordan et al. patent discloses a method of providing a person 
locator service through multiple exchanges of the switched 
telephone network. Each subscriber is assigned a personal 
number uniquely identifying the subscriber. An absent sub- 
scriber inputs a number to which calls are to be completed, 
such as the number where the subscriber can be reached, into 
a central data base. A caller wishing to reach the subscriber 
dials the number uniquely identifying that subscriber. In 
response to an incoming call directed to the unique number, 
a telephone switching office having access to CCIS sends the 
dialed number to the central data base referred to by Jordan 
et al. as an SSP. The data base retrieves the stored comple- 
tion number for the called subscriber and forwards that 
number back to the switching office to complete the call. The 
subscriber can update the stored data from any telephone. 
Also, the subscriber can specify whether to charge calls via 
the person locator system to the subscriber or to the caller. 

U.S. Pat. No. 4,899,373 issued Feb. 6. 1990, to Chinmei 
Lee et al, discloses a system for providing special telephone 
services to a customer on a personal basis, when the cus- 
tomer is away form his or her home base or office. A 
nationally accessible data base system stores feature data in 
association with personal identification numbers. A sub- 
scriber wishing to use personalized features while away 
from home base dials a special code from a station con- 
nected to any exchange which has access to the data base 
and presents the personal identification number. The corre- 
sponding feature data is retrieved from the data base and 
stored in the exchange in association with the station from 
which the request was initiated. The exchange then provides 
telephone service corresponding to the subscriber's person- 
alized telephone features. A ten^wrary office arrangement 
may be established in which the personalized features will 
be immediately available on incoming and outgoing calls for 
a period of time specified by the subscriber. 

Further modifications of the AIN system allow a TELCO 
to customize the routing of telephone calls via a graphical 
progranmiing language used on a specialized temoinal by 
telephone company personnel. 

As seen from the cited patents, the prior art AIN systems 
are exclusively land line communications systems, i.e. they 
provide telephone communication services via wired tele- 
phone lines, which to the subscriber typically is a tip and 
ring pair. The signalling protocol used for AIN allows only 
for control of telephone network switching elements in 
response to queries originated by network switching ele- 
ments. Wired line communications, even those provided by 
AIN, are necessarily limited by the fixed nature of installed 
lines. These systems make no provision for communication 
to any mobile unit 

Separate radio-link communications systems have been 
developed which generally relied on the TELCO' s only to 
provide tnmks and voice conmiunication to and from land 
line based parties. Operation of the mobility controllers of 
the mobile or radio network has been controlled entirely 
within the radio-link communication network. 

The most common type of mobile radio link communi- 
cation systems is the cellular radio telecommunications 
system (cellular telephone or naobile telephone system). The 
cellular telecommimications industry has developed roam- 
ing standards which when implemented will allow automatic 
handoffs from one cellular network to another during an 
established call, and to allow roaming from one system to 
another while having incoming calls follow the customer to 
the visited system. The protocol which accomplishes this are 
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set out in the EIA/TIA publications IS-4 1. 1- A, 1S-41.2-A, 
IS-4L3-A. IS-41.4-A. and IS-41.5-A. For example, in all 
cellular systems conforming to IS-41 Rev. a. registration of 
an activated roaming mobile station takes place automati- 
cally even if a call is not in progress or being requested. The 5 
IS-41 protocol is an out-of-band signalling protocol which 
may be transported by either X.25 or SS#7 links. No linVs 
to the land line network, however, have previously been 
established for IS-41 signalling. 

The link between the mobile cellular user (CSS) and the 
appropriate base station (BS) uses particular radio frequen- 
cies mandated by the FCC. Dedicated trunk lines serve as 
the link between the base station and the mobile switching 
center (MSC), and the interface between mobile switching 
centers within the same system (same cellular provider) is 
generally provided by dedicated land lines. Data links con- 
nect the mobile switching center to a visitor location register 
(VLR). home location register (HLR), and equipment iden- 
tity register (EIR), all of which can be located at the mobile 
switching center or at a remote point. All three registers may ^ 
serve more than one mobile switching center. The HLR is 
the location register to which a user identity is assigned for 
record purposes, such as subscriber information, i.e., direc- 
tory number, profile information, current location, validation 
period. The VLR is the location register, other than the HLR, 25 
which an MSC temporarily uses to store and retrieve infor- 
mation regarding a visiting subscriber or user. The differ- 
ences between the VLR and the HLR are moot when handoff 
of a mobile user or subscriber is limited to the MSCs within 
a single system (single provider), since all the users are 
presumed to be listed in the home location register, and are 
validated on that basis. The VLR becomes important only 
when a subscriber who is not listed on the HLR of a cellular 
provider enters the system and registen. This simation is 
commonly described as roaming, ^5 

After detennining that a roaming subscriber is cunentiy 
within its surface area, the serving MSC sends a REGNOT 
(registration notification) to its VLR. The new serving MSC 
may detect a roaming subscriber's presence through auto- 
matic autonomous registration without a call request, call 40 
origination, call termination (such as a page response fol- 
lowing a call to the roamer port), or a service order. If the 
roaming subscriber had previously registered with an MSC 
within the domain of the VLR, the VLR may take no further 
action other than to record the identity of the MSC currratiy 45 
serving the roaming subscriber. If the roaming subscriber 
was previously unknown to the VI^, or if the MSC regis- 
tered information not available ai the VLR, the VLR sends 
an REGNOT signal to the HLR associated with the roaming 
subscriber. The MSC recogiuzes this association based on 50 
the mobile identification mmnber (MIN) reported by the 
roaming subscriber's mobil conmiunicationurutupon enter- 
ing the new service area Tlie REGNOT signal sent from the 
VLR to the MSC may be contingent upon the response 
received from the HLR. For example, the roaming sub- 55 
scriber may not currentiy be a valid subscriber of the system 
in which the HLR is located. 

If the roaming subscriber was previously registered else- 
where, the HLR sends a REGCANC (registration cancella- 
tion) signal to the previously visited VLR, That VLR (old 60 
serving system), upon receipt of the cancellation message, 
essentially removes all record of tiie roaming subscriber 
frt)m its memory. The REGCANC signal can be sent by the 
HLR at any time after it receives the REGNOT signal. The 
new serving VLR creates an entry for the roaming subscriber 65 
in its internal data structure and may send a QUALREQ 
(qualification request) signal to the HLR in order to authen- 
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ticate the roaming subscriber and determine the validation 
requirements. Hie VLR, if required, may then send a PROF- 
REQ (service profile request) signal to the HLR to obtain die 
service profile for the roaming subscriber. 

Many mobility controllers of the above described ceDular 
systems are now programmed to provide subscribers 
selected special services. Normally, roaming subscribers 
engaged in *f eature calls" which require special support by 
the system will not be handed off between systems. If the 
mobile subscriber has roamed to another system and regis- 
tered on that system, normally the special features will not 
necessarily be allowed to the roamer. Normally handoff of a 
roaming subscriber in the "on-hook*' state (not engaged in a 
call) will not take place when moving to a new system. 
Further, path minimization which is often found m the 
control scheme of a single system may not be provided for 
when a handoff of a roaming user from one system to 
another occun. Thus, special services or features available 
to a subscriber through the home system are not available 
when the subscriber roams through other systems. 

Data networks, such as X.25 packet switched networks, 
interconnect the mobility controllers with each other for data 
conmiunications, for example to transfer necessary data 
from a subscriber's HLR to a VLR in the mobility controller 
the subscriber's mobile station is currently communicating 
with. The IS-41 protocols used by the mobile communica- 
tions networks, however, have not been compatible with the 
protocols used to conmaunicate between SSP's and the ISCP 
of the land based Advanced Intelligent Network. 

There have been efforts to interface the two kinds of 
telephone device to provide unbroken access to at least one 
communication system at all times. One such arrangement is 
the well known cordless telephone. This telephone includes 
both a handset having a radio transceiver and a base station 
having a transceiver. The base unit connects to a land line 
systenL A DTMF dialer in the base responds to control 
signals received through the base station transceiver to 
request telephone services, e.g., place a call. When an 
outgoing call is desired, a data stream is output from the 
handset over a radio lirik to the base station, initiating an 
interrogation routine in which the identity of the handset 
(usually required or programmed into a handset micropro- 
cessor) is confirmed at the base station. The desired tele- 
phone number is punched into a key set on the handset and 
output as a data stream. This data stream is received by the 
base unit and converted for use on the land line telephone 
system as DTMF signals. 

Typically, both handset and base station include a micro- 
processor to control operations thereof. These operations 
include a registration between the handset and the base 
station before the base station will establish communication 
with the land line. 

Registration can occur automatically when a handset 
enters the area of a base station. Alternatively, the registra- 
tion between handset and base unit can occur when an 
incoming land line call is received by the base station or 
when the user seeks to make an outgoing call. 

Since cordless telephones are generally controlled by 
microprocessors, a wide variety of functions such as inter- 
com, three-way conversations, memory dialing, answering 
machine functions, and timed-automatic dial-out, are avail- 
able. Also, since the base unit coimects to a standard 
telephone, telephone network special services, such as those 
provided by AIN, are available to the handset via its asso- 
ciated base uiuL Cordless handsets, however, use very litUe 
power and conseqiientiy have a very limited range with 
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respect to the base station and consequently have limited 
range. Also, cordless telephone systems generally operate at 
different frequencies than those used by cdluiar telephone 
systems or microcell systems so that the cordless set camiot 
roam through the celliilar network. 5 

An essential problem with all of these systems is that they 
are not universal. Some environments require the use of one 
kind of system while precluding the use of others. For 
example, a moving vehicle requires the use of a cellular 
system and precludes the use of a direct land line connec- 
tion. The expense of a cellular system, however, makes the 
use of a fixed land line far more practical when the user is 
at a stationary location. Even at a stationary location, such 
as one's home, a user cannot remain constantiy within 
earshot of a telephone. Consequentiy, the use of a cordless 15 
handset system becomes necessary to one who wishes to 
move about while maintaining access to a commimications 
system. Since the cordless telephone system does not inter- 
face with the cellular telephone system, the user much 
switch systems when changing environments, entailing an ^0 
interruption of access to communications systems and 
requiring additional costiy equipment as well as necessitat- 
ing the use of an additional telephone nimiber. Further, 
special features available and often relied upon in one 
system arc often not transferrable to another system. Con- ^ 
sequently, the user must readjust his mode of communicat- 
ing to compensate for changes in the features available on 
each type of communication system. 

From the above discussion, it becomes clear that the AIN 
provides one set of services to land line customers and the 
mobile conmiunication system provides a different indepen- 
dent set of services, A subscriber wanting access to both 
types of services had to subscribe to both and typically was 
assigned two independent nimibers, i.e. telephone numbers, 
at which to receive calls via each network. Such dual 
independent subscription increased costs to the subscriber 
and made it difficult for callers to know which number to use 
to currentiy reach the subscriber. Also, the wide variety of 
service feamrcs available to the subscriber via the AIN were ^ 
not readily available to the subscriber via the mobile com- 
munication network, and those special service features 
available to the mobile subscriber were available only to the 
home cellular systeia 

Additional objects, advantages and novel features of die 
invention wQl be set forth in part in the description which 
follows, and in part will become apparent to those skilled in 
the ait upon examination of the ftiUowing or may be learned 
by practice of the invention. The objects and advantages of 
the invention may be realized and attained by means of the 
instrumentalities and combinations particularly pointed out 
in the appended claims. 

DISCLOSURE OF THE INVENTION 

53 

1. Objectives 

One objective of the present invention is to provide a 
communication service which is adaptable to each user's 
individual life style. This means that the user should be able 
to customize the service to suit their personal needs and go 
when necessary the predefined service for each customer 
should follow that customer as he or she moves to new 
locations. 

Another objective of the present invention is to provide 
commuiucations services via both land based communica- 65 
tions lines and radio links in such a manner that the services 
appear seamless across boundaries of the land line network 
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and the radio link network. More specifically, each service 
should appear the same to the individual user, whether the 
user accesses die service via land line or via radio link. 
Communication services not normally available to mobile 
users arc made available using the present invention. 

One more specific object is to provide calls to a person 
whether that person is at home or away from home using a 
single telephone number assigned to that person. 

Another objective is to maintain access to a communica- 
tions system by a user having a single handset regardless of 
user movement 

2. Summary of the Invention 

The present invention provides centralized control of call 
processing by both telephone central office switching sys- 
tems and wireless mobility controllers based on call pro- 
cessing data associated with mdividual subscribers stored in 
a central service control point, or data base, within the 
telephone network. This centralized call processing control 
can provide call routing to either a land line or a wireless uiut 
via a mobility conuollcr, in response to calls directed to a 
single number. The system can also extend special services 
normally provided to land lines by the telephone central 
office switches to any line of the system designated by 
subscriber registration and to mobile units operating in the 
wireless portion of the network. Thus, the invention allows 
the individual user to control die delivery of telecommuni- 
cations services to meet their personal life style and to 
virtually any geogr^hic location, covered by Uie network, 
to which the user roams. 

In order to carry out the previously stated objectives using 
die aforementioned system, it is necessary for a subscriber 
or a user of a handset to keep the handset activated to receive 
calls at all time. If the handset is de-activated by die user 
outside of the normal sequence of operation, the entire 
purpose of the personal communication system is defeated, 
and the system might as well not exist Unfortunately, 
mobile users of cellular systems are required to pay the 
cellular charges for any incoming calls initiated elsewhere, 
whether it be from another cellular telephone or from a 
landline as would be done for a person^ communication 
systera If the mobile station subscriber is within range of his 
or her home base station, cellular charges arc not an issue. 
However, outside of the range of the home base station, the 
cellular subscriber is subject to paying for any kind of 
incoming call, no matter how undesirable. As a result, many 
cellular subscribers, including those involved in a personal 
commimication system, would deactivate the cellular hand- 
set to avoid paying for "niusancc" calls, imdesired solicita- 
tions or advertisements, as well as communications that are 
not sufficientiy critical to warrant the payment of cellular 
charges. 

To solve this problem, the mobile subscriber is able to 
order a Calling Party Pays (CPP) service using the Advanced 
Intelligent Network (A^. The CPP operates as follows: a 
call directed to a mobile subscriber is detected and the calls 
stopped to detcmiine if the CPP feature is an operation. At 
the same time, data regarding the calling party is coUected 
for analysis. If die called subscriber is using die CPP feature, 
caller data is analyzed to detemiine if the caller is on a list 
of those individuals not required by the mobile subscriber to 
pay cellular charges. If the calling party does not fall in diis 
category, an announcement is sent to the calling party asking 
die caller whedicr or not the caller is willing to pay for air 
time necessary to complete the call to the mobile subscriber. 
The caller then inputs an answer to the system. If the caller 
is willing to pay for the air time, the call is completed, and 
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the cellular charges are computed. This compulation is done 
by the landKne system rather than the cellular system, and is 
earned out using a data base accessed by the AIN to obtain 
the correct billing information. Under such conditions the 
AIN, rather than the cellular carrier, would have the respon- 5 
sibility of billing the calling party. 

If the calling party is unwilling to pay the cellular charges, 
the call can be routed to a voice man box rather than 
completed through die mobile telephone system. Thus, 
cellular air time charges would not accrue to either party. 1° 

To carry out the CPP operation, it is desirable that the AIN 
have Automatic Number Identification (ANI) capability 
with respect to the calling party. If such capability does not 
exist, the system has the option of automatically forwarding 
such a call to a voice mail box. However, in the alternative, 
the system can request a Personal Identification Number 
(PIN) from the calling party as authorization. This PIN can 
also be a credit card number which is evaluated by the AIN 
network controller such as an Integrated Service Control 
Point (IS CP): The data for such an evaluation is obtained by ^ 
the ISCP firom an external data base in which credit infor- 
mation is maintained. Using this process, the system is able 
to bill the calling party for die cellular air time charges even 
though the number of the party cannot be automatically 
identified. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 provides a conceptualized illustration, in general 
block diagram form, of die corrmiunication system for 30 
implementing the Personal Communication Service. 

FIG. 2 is a more specific block diagram of one embodi- 
ment of the integrated land line and wireless communication 
system used in the present invention. 

FIG. 3 is a flow chart showing the procedure by which the 
home base unit registers udth the ISCP when the portable 
handset comes within range of the home base unit 

FIG. 4 is a flow chart illustrating the procedure by which 
a mobility controller registers with the ISCP when the ^ 
portable handset comes within range of the mobility con- 
troller. 

FIGS. 5A, 5B and 5C together form a flow chart depicting 
die call processing routine for routing calls to a Personal 
Communication Service subscriber. 45 

FIG. 6 is a flow chart depicting call processing for 
providing special communication services in die intelligent 
network. 

FIG. 7 is a diagram illustrating control-channel allocation 
used in the wireless portion of the network. 50 

FIGS. 8 and 8A are a flow chart illustrating the operation 
of the Calling Party Pays (CPP) service. 
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Hie Personal Communication Service or "PCS" of the 
present invention uses an Advanced Intelligent Network 
(AIN) type architecture together with elements of a mobile 
communication system, such as a cellular radio-telephone 50 
network. One conceptual example of an AIN and cellular 
system for implementing the PCS service appears in sim- 
plified block diagram form in FIG. 1. 

In the simplified example of FIG. 1, one or more central 
office switches, such as the class 4/5 Switch HI, are located 65 
throughout a state or region served by a TELCO providing 
the Personal Commurucation Service. Local telephone lines 



connect the central office switch 111 to individual telephone 
terminals in each geographic area, for example to the Plain 
Old Telephone Service (POTS) phone 113 and die base 
station 115 (described in detail below). 

Although shown as telephones in FIGS. 1 and 2, the 
terminals can comprise any communication device compat- 
ible with the Une. Where the line is a standard voice grade 
telephone line, for example, the terminals could include 
facsimile devices, modems etc. Similarly, die portable hand- 
sets can incorporate both standard telephone communication 
components and other conmiunication devices. In fact, die 
portable units may not be handsets at all. If desired, die 
portable unit may comprise any communication device 
compatible with the system, for example portable facsimile 
devices, laptop computers, etc, 

Tht preferred embodiments described herein provide the 
wireless communication services via radio links using fre- 
quencies assigned to cellular communications networks. 
Other types of wireless communication, however, could be 
substituted for the radio communication systems. For 
example, the invention could use a series of radio relay 
transponders, an infrared system or a satellite based system 
to provide one or more of the wireless links. 

The Switch 111 connects via trunk circuits 121,123 to one 
or more Mobility Controllers (MC*s). such as the Cellular 
MC 117 and die PCS MC 119. As described in more detail 
widi reference to FIG. 2, each central office will also cormect 
via trunk circuits to one or more remote central offices. The 
trunk circuits carry large numbers of telephone calls 
between central offices and/or between a central office and 
the mobility controllers. Also, each central office has a 
Common Channel Interoffice Signaling (CQS) type data 
link 125 going to a Signaling Transfer Point or *'STP" 127. 
CCIS type data links 129 and 131 provide data communi- 
cation for PCS and related special service processing 
between the MC's 117, 119 and die STP 127. Also, a CCIS 
packet switched data link 105 cormects the STP 127 to an 
Integrated Serves Control Point (ISCP) 1(K). 

Each MC coimects to antennas for a number of cell cites 
to provide wireless communication services to PCS portable 
handsets 135 and/or other wireless mobile communication 
devices. In die example shown. Cellular MC 117 controls 
conununications via a number of macrocells 137. PCS MC 
119 controls communications via a number of microcells 
139. The MC's 117, 119 arc also interconnected widi each 
other by IS-41 data trunks 133, and may be interconnected 
via voice trunks (not separately shown) essentially running 
in parallel widi die IS-41 trunks 133. 

To provide land line type centrex services for a business 
customer, the switch 111 provides a land line connection 143 
to the customer's premises 141. The land line link would 
actually include a number of telephone lines cormected to 
various types of conventional telephone terminal devices. To 
provide wireless centrex services to a particular location, 
which may be the same customer premises 141. lines 145 
connect the PCS MC 119 to macrocell antennae within the 
customo-'s building. Although shown as a single building, 
the integrated Centrex could cover a broader area, for 
example an entire college campus. The PCS system can 
integrate a customer's existing wireline-based Centrex or 
PBX services with a wireless version of those services. PCS 
will allow four digit dialing of the personal Centrex or PBX 
number, and it will recognize when the personal user is 
located within a unique wireless environment based upon 
registration information sent to it by 'the wireless Centrex/ 
PBX provider for delivery of calls. Calls to the Centrex/PBX 
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number will be automatically routed to wherever the per- 
sonal user is, be it wired or wireless and on any connecting 
nctwoi^ 

SYSTEM ARCHITECTURE 

FIG. 2 is a schematic block diagram of the components of 
AIN type integrated land line and wireless system, similar to 
the system of FIG. 1. but showing somewhat more detail of 
the preferred embodiment of the system for implementing 
the invention. In this figure, each of the CO switches are 
labeled as an *'SSR" Hiese Service Switching Points, 
referred to as SSP's, are appropriately equipped program- 
mable switches present in the telephone network, which 
recognize AIN type calls, launch queries to the ISCP and 
receive conunands and data from the ISCP to further process 
the AIN calls. 

SSP's can be progranmied to recognize a number of 
different triggers as an indication that a call is an AIN call. 
For example, the trigger can relate to the identification of the 
telephone line from which a call or other request for service 
originates, and such a trigger is useful for activating certain 
services to be discussed later. At least initially, however, for 
incoming PCS type calls the trigger is based on a recognition 
that the terminating station identified by the destination ^5 
number is a PCS subscriber. 

As shown in FIG. 2, all of the CO's U, 13, 15, 17 and 19 
are equipped and programmed to serve as SSP's. Such 
central office switching systems typically consist of the 
above discussed class 4/5 programmable digital switch with 
CCIS communications capabilities. One current example of 
such a switch is a 5ESS type switch naanufactured by AT&T, 
but other vendors, such as Northern Telecom and Seimens, 
manufacture comparable digital switches which could serve 
as the SSP's. The illustrated embodiment is perhaps an ideal 
implementation which would make the Personal Commu- 
nication Service widely available at the local of&cc level 
throughout the network. As will be discussed later, other 
implementations provide the SSP functionality only at 
selected points in the network, and telephone end offices 
without such functionality forward calls to one of the SSP*s. 

A number of subscriber telephone lines connect to each of 
the SSP's which provide switched telephone communica- 
tions services to subscriber terminals coupled to those 
telephone lines. Many of the TELCO's subscriber's will still 
have ordinary telephone terminals, as shown. Those who 
subscribe to PCS will have a home base unit, such as shown 
at 12, 14, 16 and 18. The base unit may be the only terminal 
device connected to a particular telephone line, as is base 
unit 12, or the base may connect to the line in parallel with 
one or more standard telephone station sets as does base imit 
14. 

To provide wireless mobile communications, the network 
further includes a number of Mobility Controllers or "MC*s" 
which conmiunicate with the SSP's, STP's and ISCP of the 
AIN type telephone network. As shown in the drawing, the 
network inchjdes cellular MC's 22 and 26 and MC's 24 and 
28 constructed specifically for PCS. Each of Uie MC's 
connects to an SSP type central office switch via a voice 
telephone trunk, shown in solid lines. MC's 22, 24, 26 and 
28 each also connect to one of the STP's via an SS#7 link. 

The system for implementing Personal Communication 
Service in one telephone company service area or perhaps 
one LATA includes a number of the SSP capable CO 
switches, such as the SSP's shown at 11, 13. 15, and 17. The 
SSP type central offices are each at a different location and 
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distributed throughout the area or region served by the 
Personal Communication Service system. The PCS system 
of one regional TELX!;0 will connect to networics serving 
other regions, for example the networks of other TELCO's. 
The switch 19 in FIG. 2 represents one of the SSP switches 
of a second TELCO implementing a PCS service. 

The SSP's 11 and 13 connect to a first local area STP 23, 
and the SSP's 15 and 17 connect to a second local area STP 
25. TTie connections to the STP's are for signalling purposes. 
As indicated by the black.dots below STP's 23 and 25, each 
local area STP can connect to a large number of die SSP's. 
As shown by solid lines in FIG. 2, the central offices or 
SSP's arc interconnected to each other by trunk circuits for 
carrying telephone services. 

The local area STP's 23 and 25, and any number of otiier 
such local area STP's, shown as black dots between STP's 
23 and 25, communicate with a slate or regional STP 31. The 
state or regional STP 31 in turn provides communications 
witii the TELCO's ISCP 40. The STP hierarchy can be 
expanded or contracted to as many levels as needed to serve 
any size area covered by the Personal Communication 
Service and to service any nimiber of stations, central office 
switches, mobility controllers and mobile communication 
units. 

The links between the SSP's and the local area STP's are 
CaS links, typically SS#7 type interoffice data communi- 
cation channels. The local area STP's are in turn connected 
to each other and to the regional STP 31 via an SS#7 packet 
switched network. The regional STP 31 also communicates 
with the ISCP's 40 via a packet switched network commu- 
nications. 

The network of the second TELCO can have an archi- 
tecture essentially similar to that described above. For 
example, as shown in FIG. 2 the SSP 19 connects to a first 
local area STP 27 via an SS#7 link, and SSP 19 connects to 
one or more central offices or SSP's including SSP 17 by 
means of trunk circuits for carrying telephone services. The 
local area STP 27 communicates with a state or regional STP 
33 of the second TELCO. The STP 33 provides CCIS type 
data communications with the second TELCO's ISCP 50 
and with the SSP's and ISCP's of other TELCO's, for 
example by packet switched connection to STP 31. The link 
between the SSP 19 and the local area STP is a CCIS link, 
typically an SS#7 type interoffice data communication chan- 
nel. The local area STP is connected to the regional STP 33 
via a packet switched network also typically SS#7. TTie 
regional STP 33 also conununicates with the ISCP 50 via a 
packet switched network- The second TELCO's network 
further includes a number of MC's such as MC 34, each of 
which will communicate with die SSP's, STP's and ISCP of 
the AIN type telephone network. Like tiie MC's of the first 
TELCO. MC 34 connects to an SSP 19 via a voice telephone 
trunk, shown as a solid line. MC 34 also connects to the local 
area STP 27 via an SS#7 link. 

The above described data signalling networic between die 
CO's and the ISCP is prcfeired, but other signalling net- 
works could be used. For example, instead of the CQS 
links, STP's and packet networks, a number of MC's 
togetiier with several CO's and an ISCP could be linked for 
data communication by a token ring network. Also, the SSP 
capability may not always be available at the local office 
level, and several other implementations nught be used to 
provide the requisite SSP capability. For example, none of 
the end office switches may have SSP functionality. Instead, 
each md office would connect to a tnmk tandem which in 
mm feeds calls to a central SSP enable switch. The SSP 
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then communicates with the ISCP, as in the implementation 
described above, but in this case via an SS#7 type COS link- 
In another embodiment, some of the end offices are SSP 
capable, and some are not Again, each of the end ofBces 
normally communicates through a trunk tandem. For the 5 
SSP capable switches, they communicate directly with an 
STP which relays communications to and from the ISCP, in 
the same manner as in the embodiment of FIGS. 1 and 2. For 
those cad ofBces which lack SSP capability, calls are for- 
warded to the SSP capable trunk tandem which in turn relays 
data to and from the ISCP. In these alternate embodiments, 
the SSP capable trunk tandem switches are digital switches, 
such as the 5ESS switch from AT&T; and the non-SSP type 
end ofBces might be lA analog type switches. 

The MC's are coimected with each other via IS-41 
protocol trunks for exchange of data relating to handoff and 
to exchange of data for extending services to visiting sub- 
scribers of distant cellular systems who are not subscribers 
to PCS. The IS-41 data trunks are actually a packet switched 
network, which may be either an X.25 network or an SS#7 
network. To provide handoff during a wireless call in 
progress, the MC's are also interconnected via trunk circuits 
(not shown). 

To allow data communication of HLR data registered in 
the ISCP's 40, 50, to visitor location rcgistea-s in remote ^ 
MC's, the network further includes a hub STP 53. The hub 
STP connects to an X.25 packet switched data network, 
which cunently carries IS-41 data messages between exist- 
ing MC's outside the PCS service area. The hub STP S3 
couples IS-41 messages between the X.25 network and the 
SS#7 network, shown by the dotted line data commimication 
link to the regional STP 33. TTie conununication through the 
hub STP 53 allows outside MC*s to communicate with the 
ISCP's of both TELCO's providing the PCS type sendees as 
if the ISCP's 40, 50 were home location MC's for the PCS 
subscriben when PCS subscriber is visiting another service 
area. 

The messages transmitted between the SSP's and the 
ISCP's are all formatted in accord with the Transaction 
Capabilities Applications Protocol (TCAP). The TCAP pro- 40 
tocol provides standardized formats for various query and 
response messages. Each query and response includes data 
fields for a variety of different pieces of information relating 
to the ctirrent call. Of particular note here, an initial TCAP 
query from the SSP includes, among other data, a "Service 45 
Key" which is the calling party's address and digits repre- 
senting the called party address. TCAP also specifies a 
standard message response format including routing infor- 
mation, such as primary carrier ID, alternate carrier ID and 
second alternate carrier ID and a routing ntmiber and a 50 
destination niunber. The TCAP specifies a number of addi- 
tional message formats, for example a format for a subse- 
quent query from die SSP, and formats for "INVOKE" 
responses for instructing the SSP to play an announcement 
or to play an announcement and collect digits. 55 

As shown in FIG. 2, the ISCP 40 is an integrated system. 
Among other system components, the ISCP 40 includes a 
Service Management System (SMS) 41, a Data and Report- 
ing System (DRS) 45 and the actual data base or Service 
Control Point (SCP) 43. Hie ISCP also typically includes a 60 
terminal subsystem referred to as a Service Creation Envi- 
ronment or SCE (not shown) for programming the data base 
in the SCP 43 for the services subscribed to by each 
individual business customer. Although not shown in detail, 
the ISCP 50 will typically have a similar integrated system 65 
structure. Alternatively, ^e second ISCP 50 may not be an 
* 'integrated" system. For example, the second uiiit 50 may 
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include only a data base system similar to that of the Service 
Control Point (SCP) 43. 

For standard telephone so^ce, each central office switch- 
ing system normally responds to a service request on a local 
communication line connected thereto to selectively connect 
the requesting line to another selected local communication 
line. Tht connection can be made locally through only the 
connerted central office switching system. For example, for 
a call from station A to station B, the SSP 11 provides the call 
connection without any connection to another central office. 
When the called line connects to a distant station, for 
example when station A calls station C, the connection is 
made through the cotmected central office switching system 
SSP U and at least one other central office switching system 
SSP 13 through the telephone trunks interconnection the two 
COS. 

In the normal call processing, the central office switching 
system responds to an off-hook and receives dialed digits 
from the calling station. The central office switching system 
analyzes the received digits to determine if the call is local 
or not If the called station is local and the call can be 
completed through the one central office, the central office 
switching system connects the calling station to the called 
station. If, however, the called station is not local, the call 
must be completed through one or more distant central 
offices, and further processing is necessary. If at this point 
the call were connected serially through the trunks and 
appropriate central offices between the caller and the called 
party using in chaimel signalling, the trunks would be 
engaged before a determination is made that the called line 
is available or busy. Particularly if the called line is busy, this 
would unnecessarily tie up limited trunk capacity. The CCIS 
system through the STP's was developed to adleviate this 
problem. 

In the CCIS type call processing method the local central 
office suspends the call and sends a query message through 
one or more of the STP's. The query message goes to the 
central office to which the called station is connected, 
referred to as the 'terminating" centi^ office; for example, 
the query would go from originating SSP 11 to terminating 
SSP 13. The terminating central office determines whether or 
not the called station is busy. If the called station is busy, the 
teraainating central office so infonns the originating central 
office which in turn provides a busy signal to the calling 
station. If the called station is not busy, the terminating 
cenu^ office so informs the originating central office. A 
telephone connection is then constructed via the trunks and 
central offices of the network between the calling and called 
stations. The receiving central office then provides a ringing 
signal to the called station and sends ringback tone back 
through the connection to the calling station. 

The call processing routines discussed above are similar 
to those used in existing networks to complete calls between 
stations connected to land lines. In an AIN system imple- 
menting Personal Communication Service, these normal call 
processing routines would still be executed for completion 
of calls originating ftt)m stations not subscribing to the 
Personal Communication Service. 

In one implementation, the local SSP type CO's are 
programmed to rccognirc any call directed to any one of the 
PCS subscribers associated therewith as a Personal Com- 
munication Service Call. In response to such a call destina- 
tion type trigger, the CO associated with the destination 
subscriber, i.e the terminating SSP, would communicate with 
the ISCP via an STP to obtain all necessary call processing 
data to complete the PCS call to the subscriber's portable 
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handset at its cuireat location. It is also possible to program 
originaiing SSP*s to detennine whether or not outgoing calls 
are directed to PCS subscribers and trigger the conmiuni- 
cations with the ISCP at the originating SSP instead of the 
terminating SSP, * 5 

To extend special telephone sendees from the AIN to 
subscribers communicating via the mobile networic will 
require adapting the MC's to trigger queries to the ISCP in 
response to outgoing call or service requests. One way to do 
this is to modify the switch structure and programming of 
the MC's so that each MC includes SSP functionality similar 
to that of the telephone network SSP's. Another approach is 
to modify the MC's to forward calls to an SSP capable 
switch or tandem, with outpulsing of the originating sub- 
scriber data, so as to process the calls via the tandem in ^5 
manners similar to those used for non-SSP capable end 
offices switches discussed earlio". 

PCS HANDSET 

20 

Although described principally as **handsets", the mobile 
conununication units used in the Personal Communication 
Service (PCS) can take many forms. The mobile conunu- 
nication unit could take the form of a vehicle mounted unit 
similar to existing mobile telephones. Also, the mobile 
communication units might include other communication ^ 
devices compatible with the system, with or without incor- 
porating standard telephone communication con^onents. 
For example, the portable unit may comprise portable fac- 
simile devices, laptop computers etc., one or more of which 
might incorporate a telephone handset. 

The mobile conununication unit, particularly when in the 
form of a handset, is configured in manner similar to the 
cordless handsets found in the prior art, except that the PCS 
units include a radio transceivers operating at cellular fire- 
quencies and capable of meeting cellular signalling proto- 
cols. The compatibility with cellular systems allows the PCS 
mobile units to roam through existing cellular networks. A 
microprocessor in the mobile unit controls all operations of 
the unit, particularly registration procedures and associated ^ 
signalling transmissions. 

The PCS handset has the capability of mterfacing with a 
base station, usually at the user's home, a local cellular 
system in which the user's home is located, additional 
cellular systems having access to the AIN, local microcell 45 
systems and any wireless Centrex/PBX to which the handset 
has been previously granted access. In order for the handset 
to gain access to the local cellular MC and microcell type 
PCS MC, both must be set up to transmit the same system 
ID (SID) and to indicate combined paging and access 50 
channels. 

In order for the handset of the PCS to access its own base 
station as well as the macrocell MC and the microcell MC, 
the handset must operate at cellular frequencies. The scan- 
ning function of the handset is prioritized so as to register 55 
with its personal base station first. If the base station is not 
contacted the handset scans the macrocell and microcell 
control channels, selecting to register with the MC of the 
microcell system if detected before attempting to register 
with the MC of the macrocell system. If the handset has been 60 
granted access to a wireless Centrex system, it scans a set of 
control channels specially programmed into the handsets of 
Centrex members only. Selection of one of these special 
channels must be done by the specific action of the handset 
user, and additional handshake procedures may be carried 65 
out requiring a PIN number from the user before he is 
permitted to interface with the wireless Centrex. 



16 

HOME BASE STATION 

The home base station is structurally similar to prior art 
cordless telephone base stations, excqit that the transceiver 
in the base station operates at cellular frequencies and uses 
signalling protocols similar to those of the cellular network 
to perform registration procedures. Of particular note here, 
the base station includes a microprocessor for progranmied 
control of base station operations. Tb perform registration 
with die ISCP, the base station also includes an auto dialer, 
and may include means to detect call progress tones and/or 
certain instruction signals from the telephone network. 

REGISTRATION PROCESS FOR THE PCS 
HANDSET 

Registration &om a wireline phone can occur in two 
modes: automatic and manual. The automatic mode assumes 
that the personal user has a wireless set with a personal base 
station which can emulate the manual code described below 
(a "smartcard" or other type device could also be used for 
any CPE so equipped). The user dials a prearranged tele- 
phone number which is translated with a Destination Num- 
ber (DN) trigger for AIN processing of the call. This trigger 
establishes a session between the user and the ISCP known 
as DTMF update. The ISCP instructs the network to play an 
announcement and collect digits. In a manual registration 
procedure, the announcement typically will be a syntiiesized 
speech prompt to enter digits. Several series of dig^its might 
be collected depending on the particular service (i.e., mul- 
tiple personal numbers per handsel). The user then discon- 
nects after an acknowledgement from the ISCP. 

In such registration call procedures, enough information 
is collected from the personal user to establish their iden- 
tity — including a personal identification number (for a 
mobile set, this would be the serial number). The Automatic 
Number Identification (ANT) data identifies the station from 
which the subscriber placed the registration call. The ISCP 
"registers" or stores the station identification number and 
uses that number as a future destination number to route 
future calls. Also, the system will now trigger a response to 
calls firom the station line and apply the registered subscrib- 
er's AIN features to calls from that line. 

The first registration priority of the PCS handset is its 
home base station. Normally the handset operates at cellular 
frequencies in the 800 MHz range. The control channels 
used for regisuration on both die macro cell and micro cell 
systems are the same as those used in a normal cellular 
system. However, certain channels are dedicated specifically 
to the personal base station for "cordless" use. Under its 
control program, the microprocessor first causes the handset 
transceiver to scan channels dedicated to base station use. 
Thus, if the PCS handset is in range of its base unit, 
registration between the base unit and the handset will take 
place without any further opraution to register witia any other 
overlq)ping system. Every base station continuously trans- 
mits its identity in an overhead information on one of the 
channels dedicated to the cordless service. Every portable 
unit has been programmed with the type, number and 
location of the channels dedicated to personal base unit use 
in the present system. When the portable unit scans the 
dedicated "cordless" charmels, a determination is made 
whether the identification number of the portable unit is 
being transmitted by its corresponding home base station. If 
so, registration between the portable unit and the base unit 
is carried out in a manner well known in cordless telephone 
technology. Thus, when the handset comes within range of 
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its base station, it will detect its identification number and 
register with its home base station (see FIG. 3), 

As illustrated in FIG. 3, after a validation of the handset, 
the microprocessor controlling the base station initiates an 
ofif-hook state in the telephone line connected to the base 5 
station. The microprocessor causes the normal DTMF gen- 
erator of the base station to output a predetermined tele- 
phone numben This pre-programmed number is used to 
route a caD to an SSF. A directory trigger associated with the 
SSP launches an enquiry to the appropriate ISCP. In ^0 
response, the selected ISCP instructs the SSP to play an 
announcement to the base station and collect digits from the 
base station. In an automatic registration procedure of this 
type, the "announcement" is typically a tone signal, such as 
a second dial tone. The base station may include a tone 
detector or the microprocessor may wait a set period of time 
before proceeding. Either in response to detection of the 
announcement or after a set time, the base station outputs the 
personal telephone number or the mobile identification 
number of the user. The ISCP responds by instructing the 20 
SSP to again play an announcement to the base station and 
collect digits. Following the second aimouncement, the base 
station outputs a pre-progranmied serial number. At this 
point, the connection is broken as an "on-hook" state is 
resumed at the base station. 25 

In response to the serial number sent firom the personal 
base station, the ISCP updates its home location register 
(HLR) for the identified subscriber with the appropriate 
location of the base station and an indication that the PCS 
handset is at that location. As a final task, the ISCP cancels ^ 
any previous registration with other radio link controllers 
(such as cellular mobility controllers) that have been regis- 
tered by the PCS handset 

The manual registration procedure performed manually ^ 
by the user is essentially similar to the automatic operation 
shown in FIG. 3. For manual operation, however, all digits 
are input manually by keying a Tbuch Tone^ telephone, and 
the system provides the caller a series of voice prompts 
generated by the AIN containing the ISCP. The aimounce- ^ 
ments sent to the base station can be generated from any 
number of different sources in the AIN other than the SSP. 
The advantage of the manual registration is that the user can 
register via any telephone line, and the system will route 
calls and provide the subscriber's special services to that 
line. The subscriber would then use the telephone set con- 
nected to the line instead of the PCS handset This would 
still allow service, even in remote areas out of range of all 
wireless networks or when the mobile communication unit 
is out of service, for example because of a low battery or a 
breakdown of the mobile unit 

Once invoked, calls are delivered to the home/office 
wireline connection with the personal base station or other 
registered land line until the user's mobile communication 
unit registers on a wireless networic, or until the user 55 
manually intervenes to route calls to an alternate destination. 
The home/office wireline connection can be an existing line 
or a new line. Iri the case of an existing line, distinctive 
ringing feauires may be added to differentiate calls to die 
PCS subscriber, or the existing number associated with that 50 
line can become die personal number for the PCS service. 

An additional interactive data base can be provided so that 
a user of the base station can input the necessary information 
to register the base station and handset with the AIN, using 
a series of prompts firom the interactive data base. The same 65 
method can be used for modifying a users personal services, 
adding additional levels of security (such as the requirement 



of an additional identification number) or updating tele- 
phone number lists for call-forwarding or voice mailbox 
purposes, as described in detail below. 

FIG. 2 shows each of the personal base stations connected 
to a line going to an SSP. This need not always be the case, 
particularly for the above discussed registration procedure. 
If the base unit dials the number identifying an SSP for 
registration purposes, the SSP triggers AIN type processing 
upon detection of an incoming call directed to the registra- 
tion telephone number, in a manner similar to the terminat- 
ing trigger used for incoming PCS call processing. In 
response to such a call, the SSP would query the ISCP and 
go through the registration procedure exactly as described 
above, regardless of the line from which the call originated. 
This ability to connect the base to a line not necessarily 
coimected to an SSP allows the subscriber to move the base 
unit and connect to virtually any telephone line. The sub- 
scriber simply disconnects the base from the home line and 
moves it to any other line at a location where the subscriber 
will be for some period of time. The base unit will still 
perfonn the automatic registration, and whenever the hand- 
set has registered with the base unit, the data stored in the 
ISCP will cause the system to route the subscriber's incom- 
ing calls to the new hne. 

REGISTRATION PROCESS FOR MOBILITY 
CONTROLLERS 

The PCS handset will attach themselves to a paging 
channel controlled by the cellular mobile controUer only 
when not in range of the microcell mobile controller. 

Thus, the registration process Is prioritized so that the 
mobile PCS handset will register with the PCS microceU 
controller (PCS MC in FIG. 1) rather than with a cellular 
mobile controller in the same area. Hie mobility controller 
registration procedures are essentially similar for both cel- 
lular macrocell MC's and PCS microcell MC*s. Mobile 
stations which are not part of the system of the present 
invention will normally register only with the cellular 
mobile controller. 

The controller charmel scaiming procedures are specified 
in document EIA-553. There are three different types of 
control channel scans, the first two of which are associated 
with subscriber terminal initialization at power-on. 

The first scan occurs immediately upon power-on and 
serves to determine the presence of cellular system radio 
coverage. The first scan involves a quick sampling of all 21 
dedicated control channel (DCC) frequencies. If one or more 
signals are found, the mobile communication unit tunes to 
the strongest and receives an overhead message train 
(OMT). The OMT contains a variety of information about 
the system and is transmitted on every control chaimel 
roughly once each second. Among the information provided 
is the parameter '*N", the number of paging channels pro- 
vided in the system. This parameter is controlled by the 
system operator and in the present system is set to 12 on all 
control channels. 

The second scan occurs immediately after the first Its 
purpose is to identify and tune to the paging channel being 
transmitted by the cell with the best RF coverage at the 
mobile communication terminal's location. 

The tiiird scan occurs when the portable terminal seeks to 
access the system. This scan ensures that the access is via the 
best possible cell. Once the props- control channel is 
selected, the access proceeds as specified in the publication 
EIA-553. Irutialization scans are repeated at each power-up, 
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after each system access, whenever the selected paging 
channel no longer provides a usable signal, and every few 
minutes according to internal programming. 

FIG. 7 illustrates dedicated control channel allocation. 
The first 12 chaimels are dedicated to a cellular controller 5 
associated with the system of the present invention but 
capable of handling mobile users which are not included in 
the present system. The second 12 cells are dedicated to the 
microcell controller that is limited only to PCS mobile users 
subscribing to the system of the present invention. A non- ^0 
subscribing terminal would scan all the channels on the first 
scan. However, on the second scan only paging channels 
1-12 would be checked and one of these selected. A mobile 
PCS user subscribing to the system would go through a first 
scan process identical to that of a non- subscriber, however, 15 
a second scan would be limited to only the last 12 control 
channels. If the PCS terminal is within range of a microcell 
controller, registration with that controller will take place. If 
the mobile user is not within range of the nucrocell con- 
troller no usable channel will be found in the range of 20 
control channels 13-24 and the portable termmal would 
revert to normal EIA-553 operation and scan the first 12 
control channels. 

Once the PCS handset determines that it is not in range of 
the second 12 control channels of the microcell controller, 
scanning of the first 12 channels dedicated to a cellular 
system mobile controller is carried out, and the handset 
attempts to register with the mobile controller (MQ as 
indicated in the second block of FIG. 4. Registration 
between the handset and the mobile controller is conducted 
in a manner consistent with IS-41. However, there is one 
exception. Tlie PCS subscriber is categorized in the visiting 
location register associated with the mobile controller as a 
visiting Cellular Subscriber Station (CCS). This is true even 
if the mobile controller is located so that it would normally ■ 
be the *'home*' system of a mobile subscriber in that area. 

As is standard in mobile controllers, when a station is 
registered in a visiting location register, the mobility con- 
troller attempts to obtain information regarding the visiting ^ 
mobile station by accessing a home location register asso- 
ciated with that mobile station. In the present system, the 
HLR containing data regarding the PCS handset and its user 
is not associated with a mobility controller. Rather, the HLR 
for the mobile user is associated with an ISCP in the land 
line network. 

Consequently, when the mobility controller in the area 
where the PCS handset is currently located attempts to gain 
information regarding that handset, the current mobihty 
controller will have to access the ISCP associated with that 50 
handsel. Thus, the current mobility controller sends an IS-41 
message requesting validation to the HLR associated with 
the handset in the ISCP. The ISCP will respond very much 
in the same way that a mobility controller having a normal 
cellular subscriber's HLR would respond, by providing 55 
validation and service profile information. At this time, the 
ISCP will update the registration data portion of the HLR 
with identification data for the mobility controller, to indi- 
cate the current point at which the handset is registered. The 
ISCP also sends a de-registraiion message to the last known 
mobility controller in contact with the mobile statioa 

A correct ISCP can be accessed based upon the mobile 
identification number (MIN) automatically transmitted by 
the handset to the mobility controller when the handset 
OTters the area of the controller using the previously 65 
described scanning and registration procedures. The handset 
MIN identifies the appropriate ISCP as the location of the 
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handset HLR, a selected number of digits serving as an 
address for the ISCP. The MC can also be aided in locating 
the ISCP by referring to a data base to determine where the 
ISCP is located. 

In sending validation information to the mobility control- 
ler, the ISCP will also download calling feature information 
associated with the PCS handset. Consequently, the mobility 
controller does not have to go through the additional 
sequence of tasks described in IS41.3-A, requiring that the 
mobility controller recognize a feature &om the digits of the 
MIN and request information and validation from the HLR. 
In the present system, all the necessary information is 
downloaded with the original validation provided by the 
ISCP. 

The validation procedure also serves to identify the 
mobility controller (MC) with which the PCS mobile com- 
munication unit has just registered. This MC identification is 
similar the visited MC identification provided to the MC 
holding the subscriber's HLR in a standard cellular network 
visiting subscriber registration and validation procedure. As 
a result, the location of a PCS handset can be known to its 
ISCP if the handset is in any area of a mobility controller 
adhering to IS-41 Rev. a. 

As the PCS mobile user roams from the area of one MC 
to that of another, the ISCP can keep track of die user's 
location since automatic registration occurs each time the 
roanung mobile station enters the area of a new MC. Since 
the location of the roaming mobile user is always known in 
tiie ISCP, more efficient call routing can be performed, and 
a roaming user can always be reached by a party having 
access to the system of the present invention through a 
telephone network. Also, the mobile users do not have to 
make a call for a current MC to obtain registration of die 
PCS handset 

PCS CALL PROCESSING 

FIGS. 3 and 4 illusttate the procedures for providing 
cunent location registration data to the Home Location 
Register in the ISCP, as described in detail above. The 
Personal Communication Service system processes calls 
directed to die PCS subscriber's one assigned number by 
retrieving the most current registration data from the ISCP 
and using that data to route calls to the home base unit or an 
MC, whichever registered last. FIGS. 5A to 5C together 
show, in simplified form, the basic call processing involved 
in providing this "follow me" type Personal Communication 
Service, 

For incoming PCS type calls, the AIN trigger used in PCS 
call processing is based on a recognition that the terminating 
station identified by the destination number is a PCS sub- 
SCTiber. At least initially, the central office SSP associated 
witii die called PCS number will recognize diis trigger. 
Other possible triggers and triggers at other points in the 
network will be discussed later. 

With each call, a terminating SSP receives Automatic 
Number Identification data (ANI) which will include an 
identification of the calling subscriber and the destination 
nimiber from its own call processing if the call originated 
within the same SSP or from a remote originating SSP. As 
illustrated in FIG. 5A, die terminating local SSP type CO 
analyzes the ANI infonnation and determines if a call is 
directed to any one of the PCS subscribers associated 
therewith and thereby determines whether or not the current 
call is an PCS service type call. If not a PCS call, the SSP 
executes normal call processing as it would for any plain old 
telephone service call. 
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Now assume that, for example in the system of FIG. 2, 
John Doe is a PCS subscriber assigned PCS number 412- 
999-1 234, and that John's home base is base station unit 16. 
Assume further that PCS subscriber John Doc's number is 
normally assigned to an SSP 17 in the Pittsburgh area, but 5 
the latest registration indicates availability through a cellular 
MC 22 in the Washington. D.C area. A caller in Philadelphia 
dials the number for the 412-999-1234 on station C. The 
Philadelphia SSP 15 and the rest of the telephone network 
process the call as a standard land line telephone call until 
it reaches SSP 17 in the Pittsburgh area. The SSP 17, 
however, recognizes John Doe's DN 412-999-1234 as an 
indication of an AIN call. 

In response to the call destination type trigger, the SSP 
type CO associated with the destinadon subscriber, i.e the 
terminating SSP, suspends call processing and sends a query 
to the ISCP. Hie query is in TCAP format and includes the 
ANI data which identifies both the originating subscriber 
and the destination number. In our specific example, the 
terminating SSP 17 in Pittsburgh suspends processing of the 
call to John Doe and sends a query identifying both the 
Philadelphia caller and John Doe to the ISCP 40 via STP*s 
25 and 31 and the intercormecting data links. 

The ISCP uses the PCS number received with the query 
from the SSP to identify the subscriber's home location ^5 
register (HLR). Typically, the PCS subscriber's home loca- 
tion file will provide a complete service graph (like a flow 
chart) to control further processing of the incoming call 
based on certain conditions of the current call. Each PCS 
subscriber has a corresponding service graph, and each 
subscriber can have their graph customized to suit their own 
business and/or life style. The ISCP looks at the ANI data 
and decides how to process the current call based on the 
subscriber's customized service graph. 

Typically, this involves a first decision based on compari- 35 
son of the ANI data to the service graph to decide whether 
or not to invoke a call screening feature, i.e. whether or not 
this PCS subscriber has requested screening and if so 
whether or not the subscriber's stored screening criteria 
mandate screening out the current call. The saeening analy- 40 
sis can be based on the calling party's number, the time of 
day, the PCS subscriber's current location, combinations of 
these criteria, and/or any other arbitrary call related data the 
PCS subscriber might choose. For example, assume now 
that John Doe has selected to have calls screened between 45 
5:00 PM and 8:30 AM weekdays and all day on weekends, 
unless his PCS handset is registered with the MC which 
provides the wireless Centrcx service to his office. John's 
service graph indicates that during such times, the network 
should route the calls to his present location only if they 50 
originate from one of a specified number originating tele- 
phone station numbers specified in a first stored list. 

For simplicity, FIG. 5 illustrates a screening scenario in 
which the result of the ANI based decision to screen this call 
involves termination of the call. Other screening scenarios 55 
are possible and will be discussed by way of example later. 
If the analysis of the call results in a decision to screen the 
call, the ISCP sends a response message to the SSP via the 
appropriate STP's and data links. The data message indi- 
cates the type of termination specified by the PCS subscrib- 60 
er's service graph data. The termination scenario can be as 
simple or as sophisticated as the PCS subscriber chooses. 
The service graph could call for routing to an armouncement 
or a reorder signal (fast busy signal normally indicating 
network busy status), a voice mailbox system, etc. The 65 
service graph may call for different types of termination at 
different times, for different callers, or based on any other 



criteria arbitrarily selected by the subscriber. For example, 
John Doe*s service graph data might direct the system to 
terminate calls from a second list of potential callers by 
routing them to a mail box, to terminate calls for the third list 
of callers at certain times (say 5:00 to 8:00 FM weekdays) 
to a third party's destination number (for example an Asso- 
ciate in California) and to terminate all other screened out 
calls to a reorder tone. 

If the present call is not to be screened out, ISCP next 
examines the PCS subscriber's file in its data base to 
determine where the PCS subscriber is currently registered. 
If the user is registered in the mobile environment. i.e. at an 
identified MC, then the ISCP must obtain routing data from 
the \^siting Location Register (VLR) assigned to the sub- 
scriber's conmiunication terminal in the identified MC, to 
determine a routing address or other condition. The ISCP 
therefore laimches anIS-41 query addressed to the identified 
MC. TOs query goes through the SS#7 network to MC's 
such as shown in FIG. 2, which have SS#7 communication 
links with an STP and is received by the addressed MC. If 
the identified MC is an outside MC having X.25 commu- 
nication only, the query goes through a hub STP, such as 53 
in FIG. 2, and the X.25 network. 

The MC then determines if the PCS handset is currentiy 
available (FIG. 5C). If so. the MC sends an IS-41 response 
message to the ISCP. This response message provides rout- 
ing data for the PCS subscriber from the Visiting Location 
Register (VLR) currentiy assigned to that subscriber in the 
MC. This routing data, for example, includes the Temporary 
Local Directory Number (TLDN) which the MC has 
assigned to the visiting PCS subscriber. 

The ISCP then formulates a TCAP response message 
based on the received routing data. In this TCAP message, 
the destination field would contain the assigned TLDN. The 
message is sent back to the terminating SSP office through 
the STP(s) and SS#7 data networks. The SSP then uses the 
routing data to route the call to the MC and forwards the 
TLDN to the MC to set up the wireless link to the PCS 
handset. 

At this point the PCS handset in the MC controller's area 
rings. In our example, the Pittsburgh SSP 17 has routed the 
call through the voice trunk network and the Washington 
D.C. SSP 13 to die cellular MC 22. The MC 22 sends an 
addressed command signal to John's PCS handset, and the 
handset rings. 

If the subscriber answers the handset, the call is com- 
pleted. In an advanced system, with mid-call triggering and 
barge-in leg manipulation capabilities in the SSP, the MC's 
will also detect if the call is not answered at the handset, 
typically when ringing continues for more than a set number 
of rings. If the call is not answered, the MC sends an IS-41 
format message indicating that condition back to the ISCP. 
Hie ISCP again accesses the PCS subscriber's file and sends 
a message to the SSP to transfer or redirect the call to an 
alternate termination point indicated in the subscriber's 
service graph. The SSP then terminates the call in the 
maimer specified by the service graph. As in the screening 
routine, the subscriber can select any treatment of the 
unanswered call to suh his or her personal or business needs. 
The system can transfer the call to a voice mailbox service, 
to a third party line such as that of a secretary, to a reorder 
signal and so oil The choice of decision criteria and termi- 
nation point can differ based on the particular caller as 
identified by the original ANI message, time of day, etc. 

At the point wh^e the ISCP queried the MC to determine 
if the PCS handset was available, die MC could alternately 
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find that the handset is unavailable. There are several types 
of unavailability recognized by current cellular radio sys- 
tems, such as busy and out of range (without yet registering 
with another MC). In any of those cases, the MC will detea 
unavailability and respond to the ISCP's routing request 5 
message by returning an appropriate IS-41 indication of 
unavailability of the particular PCS handset The ISCP then 
sends aTCAP response message instructing the SSPhow to 
terminate the call. Again, the subscriber can design the PCS 
service graph so that the system will select any desired lO 
termination for any of several different types of calls, e.g. to 
a mail box at certain times or to a reorder signal if called by 
certain parties, etc. 

Going back to the determination of the PCS subscriber's 
current point of registration (FIG. 5A). at that point the ISCP 15 
may have determined that the subscriber was currently 
registered at the home base unit. In our example, assume that 
John Doe has returned home, his handset has already auto- 
matically registered the home base unit 16 in Pittsburgh, and 
the base called in and registered that fact with the ISCP 40, 2° 
as described above with regard to FIG. 3. In this case (FIG. 
SB), the ISCP sends a TCAP response message to the SSP, 
via the STP's and SS#7 data networks. The response mes- 
sage, however, now includes the complete actuzJ telephone 
number assigned to the line connected to the base unit The 25 
SSP determines whether or not the line is busy. 

If the line is busy, the SSP sends a message so informing 
the ISCP and querying the ISCP for further instructions. The 
ISCP then sends a TCAP response message instructing the 
SSP how to terminate the call. Once more, the subscriber can ^ 
design the PCS service graph so that the system will select 
any desired termination for any of several diSerent types of 
calls, such as the mail box at certain times or to a reorder 
signal if called by certain parties, etc. The SSP will route and 
terminate the current call as specified by the PCS subscrib- 
ct's service graph. 

At the point in the call process where the SSP determined 
whether or not the line to the home base was busy, the SSP 
may have alternately found that the line was available. At ^ 
this point the SSP provides a ringing signal on that line, and 
the base unit responds by sending a radio signal to the PCS 
handset instructing it to ring. At this point, the handset and 
any other telephones connected to the same line ring. 

Again, if the subscriber answers the handset, the call is 45 
completed. In an advanced system where the SSP has 
mid-call triggering and barge-in leg manipulation capabili- 
ties, if the SSP delects that the call is not answered at the 
handset, typically when ringing continues for more than a set 
number of rings, the SSP sends a TCAP format message 50 
indicating tiiat condition back to the ISCP. The ISCP again 
accesses the PCS subscriber's file and sends back a message 
instructing the SSP to transfer or redirect the call to an 
alternate termination point indicated in the subscriber's 
service graph. The SSP then terminates the call in the 55 
manner specified by the service gr^h. As in each of the 
eariier termination procedures, the subscriber can selea any 
treatment of the unanswered call. The system can transfer 
the call to a voice mailbox service, to a third party line such 
as that of a secretary, to a reorder signal and so on. Again, so 
the choice of termination can differ based on the particular 
caller as identified by the original ANI message, time of day, 
etc. 

As shown in FIGS. 5A, 5B and 5C, the call to the PCS 
subscriber can reach a termination point, other than the 65 
handset, based on screening, unavailability^usy at either the 
MC or the base unit, or after a failure to answer at either the 
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MC or the base unit In tiie drawings these are all shown as 
different termination results, and if a particular subscriber 
chooses, each termination may direct calls to different 
termination points based on totally different criteria. In many 
cases, the subscriber might specify essentially the same 
criteria and points of termination for two or more of tiiese 
possible terminations. For example, the unanswered calls 
might receive the same termination treatment, redirection to 
a secretary' s line, for botii the base unit location calls and the 
calls directed to the MC. There will be situations, however, 
where the subscriber may choose a different result based on 
the current point of registration. For example, if John Doe*s 
PCS service was for business use, his service graph might 
specify redirect to his secretary's station when his handset is 
unavailable within the businesses wireless Centrex area, but 
it could instruct termination with a reonicr (fast busy) signal 
if the line to his base at his private home were busy. 

In addition to screening and terminating calls, the service 
graph may suggest other processing scenarios, several of 
which might involve querying the caller. One example 
would provide a fiirther level of screening. In such a 
scenario, if Uie ANI data indicates that the caller is a specific 
party or a member (or non-member) of a specified group, the 
ISCP sends an *'INVOKE" message to tiie SSP. In response 
to such a message, the SSP plays an announcement, speci- 
fied in the message, to the calling party and collects further 
digits. The digits could represent personal identification 
number type access control. 

In one preferred embodiment of such a scenario, if the 
caller is not a recognized party, the announcement asks the 
caller if he or she is willing to pay all charges for the call. 
If the PCS subscriber is currendy registered via an MC. tiie 
announceraeot would ask if the caller is willing to pay for 
the air time necessary to complete the call via a wireless link. 
If the PCS subscriber is registered at point requiring long 
distance routing, or the subscriber's data calls for termina- 
tion of the call at an alternate point requiring long distance 
routing, the aimouncement would ask if the caller is willing 
to pay all long distance toll charges for the call. The SSP 
collects digits and forwards them to the ISCP. The ISCP 
determines from the collected digits whether or not the caller 
accepts such charges and provides messages to the SSP's 
and/or MC*s to instruct tiiem to add charges for the air time 
or the long distance toll charges to tiie calling party's 
telephone bill. 

While tiie CPP service is an optional billing arrangement, 
this service is important in maintaining the "seamless" 
characteristic of PCS communication. The CPP service can 
also be used in non-PCS environments and provides tiic 
same advantages to the subscriber as would accrue in a PCS 
environment Normally, cellular customers must pay for the 
air time for all outgoing and incoming calls on their mobile 
telephones or handsets. Using tiie CPP service, a cellular 
subscriber can arrange for the calling party to pay for the 
entire portion of the call including cellular air time charges. 
As part of tiie CPP service, tiie landline carrier controlling 
the distribution switch servicing the MTSO would be 
responsible for billing the cellular charges to the calling 
party. The cellular carrier would tiien be separately reim- 
bursed by the landline carrier and would not be involved in 
collecting charges on a completed call subject to the CPP 
service. In order to carry out this fimction. tiie landline 
system must have access to a data base containing the 
cellular charges for the associated cellular telephone carrier. 

FIG, 1 is suflBdeni to illustrate tiie routing involving tiie 
CPP service. A calling party 113 initiates a call to a mobile 
subscriber 135 and the calling party's distribution switch 
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SSP 111 (also known as a tandem switch) recognizes a 
mobile telephone designation such as NXX, and routes the 
can to a distribution switch 111 whidi services the MTSO 
117 that is part of the cellular carrier servicing the sub- 
scriber. The SSP switch 111 serving the mobile telephone 5 
carrier transmits the call to the MTSO preferably over a 
TVpe n data line. However, other data lines can be used and 
the distribution switches involved need not be SS7's. The 
SS7 distribution switch is required only in the preferred 
embodiments supporting the PCS environment, iq 

Either the distribution switch servicing the calling party or 
the switch servicing the MTSO can be used to trigger the 
CPP service. Such a trigger would be based upon a number 
of possibilities, including any mobile telephone number 
recognizable as such, or any of a list of numbers stored in the is 
switches as triggering indicia. Whichever SSP distribution 
switch is used for the triggering operation, it is necessaiy to 
communicate between the switch and an ISCP 100 through 
an STP 127 as indicated in FIG. 1. The ISCP then performs 
call processing logic for the CPP service, determining 20 
whether the called subscriber has this service in cfTect. or if 
there are any limitations to the CPP service as described, 
infra. 

For the CPP service to be carried out most efBdently, it is 
necessary that the landhne system have Automatic Number ^ 
Identification (ANI) available so thai the calling party can be 
identified for billing purposes. Tliis determination is made 
by the ISCP which then sends this data to the appropriate 
distribution switch. 

If ANI is present so that the calling party can be identified, 
the ISCP will instruct the distribution switch to play an 
announcement notift^ing the calling party that air time 
charges will apply. For example, the announcement: "Hello, 
you arc caDing a cellular subscriber. You will be billed an 
additional $xx per minute for the air time charges. If you 
would like to continue this call, please press the # key or 
simply stay on the line". The ISO* will instruct the tandem 
ofSce when the announcement should be played. The calling 
party will be able to bypass this armouncement by pressing 
the # key. After entering the # signal, the caller wfll be 
connected to the cellular network for completion of the call, 
and the charges will be billed to the caller. 

It is noted that the source of the armouncement can be 
either the distribution switch, the ISCP or an Intelligent 
Peripheral (IP) attached to the appropriate distribution 
switch. A discussion of the use of IP*s with distribution 
switches is set out in U.S. patent application Scr. No. 
08/248.980, hereby incorporated by reference. Upon 
completion of the call, the distribution switch (based on the 
instructions from the ISCP) will create billing infonnarion 
necessary for the landline carrier to build the caller for the 
air time associated with the call. This billing function can 
also be carried out using an adjimct processor associated 
with an IP connected to the subject distribution switch. 

The adjunct processor containing information on the 
billing rates of the associated telephone company can be 
contained in an IP associated with a tandem switch. How- 
ever, to better serve the entire system, it is preferable that a 
separate data base (such as a Local Exchange Routing Guide ^ 
(LERG)) accessible by a plurality of ISCP* s, be provided for 
this function. Such a data base could be easDy updated by the 
local cellular telephone con4)any as well as other ceUular 
telephone companies which might service the subscriber 
when he or she roams. 65 

The data in the LERG need not be confined to the air time 
rates for the subject cellular carrier, or even a plurality of 
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cellular carriers. Rather, such a data base can contain routing 
information including data on long distance carriers and 
remote cellular systems. Such a data base accessible by a 
number of ISCP's, each operating in conjunction with 
associated cellular carriers, could provide data from the 
respective cellular carriers to that data base. Such data could 
include the listings of the Home Location Register (HLR) 
and the Visitor Location Register (VLR). A sufficiency of 
such data (from landline carriers having MN associated with 
cellular carriers) would allow complete routing information 
to a called mobile subscriber to be determined before the call 
was completed. 

This would occur because the originating call is sus- 
pended until determination is made regarding CPP and the 
ANI of the calling party, as well as the armouncement to the 
calling party. During this time, it would be possible for the 
ISCP to access the HLR of the associated cellular carrier to 
determine the location of the called subscriber. If the local 
cellular carrier did not have this information (i.e., the called 
subscriber was roaming), the ISCP could access the LERG 
to determine if a foreign cellular carrier had information 
regarding the roaming called subscriber. If the roaming 
subscriber had moved into the area of a foreign cellular 
carrier which participated in updating the LERG, the loca- 
tion could be known to the home ISCP. Further, if data 
regarding long distance carriers between the home ISCP and 
the foreign cellular carrier were also included in the LERG, 
it would be possible for the home ISCP to determine a route 
for the calling party in order for the call to be complete. 
Once it was known to the home ISCP that the called mobile 
subscriber was in a foreign cellular area, this data could be 
made available to the calling party using an alternate generic 
announcement from either the distribution switch, the home 
ISCP or an IP associated with the distribution switch. 

A subsidiary program could be set up at the ISCP or an 
intelligent peripheral associated with the ISCP to provide the 
data regarding the roaming called subscriber to the calling 
party. TTiis could be done using well known techniques of 
translating data using voice synthesis so that the calling 
party could understand where the called party was located, 
as well as the proposed route to complete the call. The voice 
synthesis aspects of this program would not be necessary if 
the calling party was able to indicate to the ISCP that he or 
she had alphanummc display capabilities at the calling 
station. 

In the situation where the calling party must use a long 
distance carrier to reach the home MTSO (and ISCP) of the 
called subscriber, the calling party wotild normally be forced 
to pay long distance charges before discovering that the 
called mobile subscriber was not in his home calling area. 
These charges could conceivably be precluded if the home 
ISCP of the calling party could be alerted by an appropriate 
trigger (such as a mobile telephone number) in the SSP 
distribution switch serving the calling party. The ISCP thus 
alerted, could access an appropriate LERG to determine if 
the called mobile subscriber was within the region of the 
home cellular telephone system. If not, the roaming location 
of the called subscriber could be determined by appropri- 
ately updated data in the LERG. Consequently, the calling 
party could be advised through his or her home ISCP of the 
location of the called mobile subscriber. Thus, an appropri- 
ate route could be selected either by the called mobile 
subscriber or the calling party. 

For the called mobile subscriber, this can be done in two 
ways. Either the called mobile subscriber can send a mes- 
sage through the tandem switch to the home ISCP, outlining 
his destination and proposed calling route for completing 
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caDs to him. This would require a special program in the 
ISCP to receive such information, which may not be avail- 
able in many systems. If such a program is available, and is 
carried out by either the ISCP or an associated adjunct 
processor, the data is then sent to an appropriate LERG so 3 
thai it can be accessed by other ISCP's that may have reason 
to determine the location or the final destination of the called 
mobile subscriber. In the alternative, the data can be stored 
in a data base at the home ISCP, assuming that all inqukies. 
regarding the called mobile subscriber would have to come 
to the distribution switch serving the MTSO of the home 
cellular system for the called mobile subscriber. 

In the alternative, with the proper programming, the ISCP 
or an adjunct processor can determine the best calling route 
based upon the stated destination of the roaming subscriber 
This would require the use of an additional program having 
comprehensive data of all possible locations selected by the 
roaming subscriber. The third alternative includes presenting 
one of the suggested routes to the calling party and allowing 
the calling party to select a preferred route of his or her own. 
Using such a procedure, a calling party can find out the ^ 
location of a roaming mobile subscriber without the neces- 
sity of completing a call that might require a plurality of long 
distance carriers unnecessarily. Thus, if a caller must use a 
long distance carrier to reach the home MTSO of a called 
- mobile subscriber, and that mobile subscriber has roamed 25 
into an area serviced by a cellular provider local to the 
calling party, a trigger in a distribution switch serving the 
calling party would prevent any unnecessary long distance 
charges. If a trigger could not be so located but rather was 
located in a distribution switch serving the home MTSO of 3Q 
the called mobile subscriber, only the long distance charges 
to the home MTSO of the called mobile subscriber would be 
necessary; based upon the information received by the 
calling party, the second long distance link would not be 
necessary since the call could be tenninated and a new call 
made to the appropriate MTSO based upon the information 
received regarding the new location of the roaming mobile 
subscriber being called. 

As previously indicated, a comprehensive called party 
roaming location and identification system requires substan- ^ 
tial software and additional data bases far beyond that 
required for the simple CPP service. The aforementioned 
location and routing systems are essentially adjuncts of the 
basic CPP system and are not required for the successful 
operation of the CPP service. Tbe operation of the basic 
service, mcluding options available to subscribers is 
depicted in the flow diagram of FIG. 8. 

At step 801, a distribution switch detects the type of 
number which might be associated with the CPP service, and 
requests instructions from the ISCP. The ISCP instructs tiie 50 
subject distribution switch that the CPP service is in effect 
for the called number and the distribution switch suspends 
the call until the inquiry at subsequent steps can be carried 
out. If CPP service is not in effect for tiie called number, tiie 
call is completed in the normal manner at step 820 and the 55 
called party pays the cellular air time charges. 

At step 802, a determination is made that ANI for the 
calling party can be carried out This operation is necessary 
since the identity of the calling party must be known to the 
subject system in order for the calling party to be charged for 60 
the cellular air time costs. If an ANI operation is available 
with respect to the calling party, the system moves on to step 
803. If, however, ANI operation is not available, an addi- 
tional sub-program is initiated at step 810. The options 
contained in the sub-program arc discussed as an alternative 65 
to the mainstream (steps 804--809) of the flow chart depicted 
in FIG. 8. 
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At step 803, after determination has been made that Uie 
ANI operation exists for the calling party, a determination is 
made to determine if the calling party is listed in a "Very 
Important Person" (VIP) table previously established by the 
called subscriber. If the number of the calling party is listed 
on this table, the call is put tiirough and tiie called party will 
pay for the cellular air time charges. The VIP table previ- 
ously established by the called party subscribing to the CPP 
service has the purpose of identifying those privileged 
callers for whom tiie called party will pay all charges. The 
called party/subscriber is able to change the constitution of 
die VIP table by accessing tiie ISCP. This process can also 
be used for ordering additional services or for modifying tiie 
parameters of existing services, and is described in U.S. Pat. 
No. 5,247,571 to Kay et al.. incorporated herein by refer- 
ence. 

Using tiie techniques outiined in the Kay et al. patent, a 
subscriber is able to establish contact witii the ISCP, or any 
adjunct processors used for carrying out specific services 
(such as service creation environment 42 in the Kay et al. 
patent). Once the ISCP has been contacted by tiie subscriber, 
it is possible for tiie subscriber to suspend the CPP operation 
for a predetermined time period, as well as to change tiie 
parameters of the CPP service such as the contents of the 
VIP table. Thus, a subscriber who is expecting an important 
call or series of calls can access tiie ISCP tiirough a distri- 
bution switch and suspend tiie CPP service for a predeter- 
mined time period, as well as indicate when the CPP service 
will be put back into effect 

If the calling party is not listed on tiie VIP table, the 
process moves to step 804 at which a message to the calling 
party is played indicating tiiat the calling party must pay for 
any air time accrued in the completion of the call. The 
message can be provided at the subjea distribution switch, 
sent from the ISCP instructing the distribution switch, or can 
be generated at an IP associated with the subject distribution 
switch. The use of tiie IP's is elaborated upon in U.S. patent 
application Ser, No. 08/248,980, previously incorporated by 
reference. 

At step 805, tiie caller has tiic option of accepting the 
charges or of indicating non-acceptance. If the calling party 
has refused to accept charges, the call is preferably routed to 
a voice mail system at step 806. This option permits the 
caller to leave a message to tiie called party. However, it is 
also possible tiiat the call will simply be terminated if the 
called party does not have a voice mail service. 

If ttie calling party has indicated acceptance of tiie cellular 
air time charges, a billing process at the subject distribution 
switch is begun at step 807. A record is begun using the ANI 
information of the calling party, and means for timing the 
call once it is completed. At step 808, tiie ISO^ is informed 
that the billing process has begun so that an external data 
base can be accessed to obtain information on the air time 
rates of the serving cellular network. The call is then 
completed at step 809. TTic landlinc network containing the 
ISCP and tiie subject distribution switch will subsequentiy 
generate a bill to tiic calling party to cover tiie charges 
accrued for the cellular , air time. Tlie cellular carrier will 
tiien-be reimbursed by tiie landline telephone company. 

If tiie ANI information for the calling party is not avail- 
able, as previously described, the process moves to step 810. 
This is a sub-program which is an option with the CPP 
service but is not necessary for the basic operation of the 
CPP service. In the absence of this sub-program, tiie call 
would be routed to voice mail, if available. At step 810, a 
message is played to the calling party requesting a PIN. 
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These can be programmed by the subscriber in the same 
manner as used to create the VIP table. The subscriber then 
provides the PIN numbers to those callers who are not 
required to pay the cellular air time charges. 

After a calling party receives the PIN message at step 810, 5 
the calling party has the option of inputting a PIN number as 
indicated at steps 812--815. As indicated, some of the PIN 
numbers are recognized and result in immediately comple- 
tion of the call to the called party without cellular charges to 
the caller. Other PIN numbers as indicated at step 815 are jq 
routed directly to voice mail so that the caller can leave a 
message at step 806, if the called party has voice mail 
available. 

As an alternative to the use of PIN's, or in addition 
thereto, the calling party can be presented with yet another j5 
message requesting entry of a credit card number. The 
cellular air time charges will then be billed to the subject 
credit card number if entered by the calling party. As a result, 
it is possible for a totally unlcnown party to complete the call 
to a subscriber having CPP in effect. However, in order for 
this arrangement to operate properly, it is necessary that the 
controlling ISCP be able to access a data base to obtain 
verification of the credit card number input by the caller. If 
available, a line Information Data Base (LIDB) can be 
accessed by die controlling ISCP to determine if the credit 25 
card number input by a caller is valid. If so, the billing data 
generated in the distribution switch on the instructions of the 
controlling ISCP can be sent to the credit card company for 
payment of the accrued cellular air time charges. 

By using tiie aforementioned CPP service, a PCS user of 30 
a mobile wireless handset need not de-activate the handset 
to avoid paying for unwanted calls. Thus, the "seamless" 
characteristic of the PCS is maintained. It should be noted 
tiiat die aforementioned CPP service is not necessarily 
confined to a PCS. Rather, the CPP SCTvice can be used in 35 
any arrangement that includes a landline system and a 
cellular system. Nor is it necessary that an AIN be used. 
Instead, an access tandem not having SCP triggering capa- 
bilities can be used to route the calls to an end office which 
does have trigger functionality. Consequently, the aforemen- 40 
tioned CPP service and any of the aforementioned variations 
or pemiutations, as well as those not described but occurring 
to one skilled in this art in light of the present application, 
can be applied to any type of wireless system used in 
conjunction with a landline telephone system. 45 

As discussed above, the PCS call processing triggers at 
the terminating SSP upon recognition that the destination 
number identifies a PCS subscriber. Subsequent routing of 
the call to reach the subscriber's current registered location 
or a termination point specified in the subscriber's service SO 
graph may require routing through additional SSP's and 
trunk lines. T^s procedure is complicated and at times 
results in double switching through the SSP*s and trunks. In 
the example where John Doe was in Washington but was 
assigned to a Kttsburgh SSP 17 (FIG. 2), suppose now that 55 
the incoming call originated from telephone C in the Wash- 
ington area. The system would route the call from SSP 13 to 
the SSP 17 in Pittsburgh before triggering PCS processing, 
and die ISCP would then instruct the SSP 17 to reroute the 
call back to SSP 13 to MC 22 to reach John's mobile 60 
communication unit at its current point , of registratioa To 
improve routing e£&ciency and eliminate such double 
switching, die SSP's and MC's would be programmed to 
trigger AIN type query and response procedures on outgoing 
calls. Rather than provide translation tables in all SSP's and 65 
MC's, die originating SSP could launch a query to the ISCP 
to dctcnnine if a called party is a PCS subscriber for all calls. 



Alternatively, the originating SSP could process the call as 
a normal call to a remote SSP, using CCIS signalling to the 
terminating SSP. At the point were the terminating SSP 
determines availability of the called station, the terminating 
SSP would also determine if the called subscriber is a PCS 
subscriber. The response message sent back to the originat- 
ing SSP would tiien tell that SSP to trigger AIN type 
processing and send an initial query up to ihe ISCP. 

OUTGOING SPEQAL SERVICES 

It is also possible to use the AIN network to provide 
special services to subscribers placing outgoing calls. Hiis 
class of subscribers may include the PCS subscribers mak- 
ing calls through the land line network or the wireless 
networic and other network subscribers. For example, the 
subscriber could be a member of a Centrex group (wired, 
wireless or both) having an extension dialing plan, or the 
AIN could provide an abbreviated dialing option to indi- 
vidual subscribers. In cither example, the caller would dial 
a limited number of digits and the network would access 
data in the ISCP to determine the complete destination 
number. The subscriber files stored in the ISCP can be 
programmed to provide a wide variety of special service 
features on outgoing calls. 

The personal user can activate features from eitiier a 
mobile set using IS-41 type message to the ISCP (acmally, 
the user dials prearranged digits, and the mobile switch 
sends out the IS-41 messages) or by using, again, DTMF 
update. Once again, the user would go through a scripted 
process to have specific feattires invoked or modified. 

To implement AIN special services in the seamless net- 
work, the MC's could be modified to act as SSP's, for 
example to trigger qiieries to the ISCP in response to 
outgoing call or service requests. At least initially, the MC's 
will be modified only to forward calls to an SSP capable 
switch or tandem acting as the originating central office 
witiiin the PSTN, and tiie MC would outpulse ANI data 
including the originating subscriber data The originating 
SSP will then trigger AIN processing, based on the calling 
subscriber's identification, just as if the call initiated from a 
land line. FIG, 6 shows, in simplified form, one procedure 
for providing die added AIN special services to die calling 
subscriber. 

Wi^ reference to FIG. 6, after the SSP detects an off-hook 
or an outgoing call from a wireless subscriber, it must 
iiutially determine whether or not the call originates from a 
line or PCS handset of a party subscribing to an AIN special 
Service. In the simplest land line case, this means checking 
a translation table in the SSP central office to determine if the 
line or handset requesting service is an AIN subscriber line 
or handset If not an AIN subscriber, die system receives 
dialed digits from the land line or destination digits from the 
handset and MC and executes normal call processing rou- 
tines for completing the call. 

If the call originates from an AIN special service sub- 
scriber's line or handset, the originating SSP receives dialed 
digits from the land line or destination digits from the 
handset and MC. The SSP then suspends the call and sends 
a query message up to the ISCP. This query message is in the 
TCAP format for an irutial query fi^m an SSP. Specifically, 
die office sends the TCAP query via a CCIS link to an STP. 
the STP recognizes that the query is addressed to the ISCP 
and retransmits the query, either du-ecdy or through a fiirther 
STP. as in FIG. 2, to the ISCP 

Hie ISCP uses the originating party identification 
included in the initial query type TCAP message to identify 
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the paiticular subscriber. Tht dialed digits and/or calling 
number are then used to identic processing data needed to 
provide the requested AIN special service from a stored data 
table associated with the particular subscriber. The ISCP 
then formulates an appropriate response message, again in 5 
the format specified by TCAP, and transmits the response 
message back to the originaimg SSP via STP(s) and SS#7 
links. 

The SSP then provides the requested service based on the 
received processing data. In the simple example of an 
extension or abbreviated dialing plan, the dialed digits might 
represent a minimum number of digits of the called station* s 
number. The response message would then provide the 
complete number of the called station, and the system 
executes normal call processing routines for completing the ^5 
call using the complete telephone number received from the 
ISCP. If the complete number identifies a PCS destination 
subscriber, when the call reaches the terminating SSP asso- 
ciated with that destination, that terminating SSP will 
execute PCS routing of the call in exactly the manner 20 
discussed above with regard to FIGS. 5A, SB and 5C. 

Although the various AIN query and response sequences 
have each been described above as a single query and 
response message, the SSP type central ofiBce and MC s may ^ 
send and receive messages back and forth with the ISCP 
several times. For example, if the data stored in the ISCP 
indicates additional data is needed, the first message back to 
the office or MC might instruct that ofBce to generate a 
prompt (speech or lone) requesting that the originating 
subscriber dial in additional digits. Hiis might be the case if 
the stored data indicated some level of access control or 
restriction relating to the requested service, in which case the 
additional dialed digits might. represent a personal identifi- 
cation number. One special case for this would be requesting 
that the caller accept charges for air time on the wireless 
network against the caller's bill. The central office would 
then transmit the additional data to the ISCP for further 
processing, e.g. comparison against stored data or modifi- 
cation of billing procedure (which may include appropriate 
notice to the MC of the called PCS subscriber). 

COMMUMCATIONS BETWEEN ISCP'S 

In the above discussions of PCS call processing and 
provision of AIN special services, the queries and responses 
all were with a single ISCP. As shown in FIG. 2, however, 
there will typically be more than one ISCP, each serving a 
different geographic region. The regions might correspond 
to LATA*s, to the areas serviced by separate TH.CO*s or 
some other arbitrary division dictated by the messaging ^ 
capacity of the data links, etc. 

The programming and call processing routines within an 
ISCP will be compatible with the call processing capabilities 
of the SSP's and MC's within that same area. The program- 
ming in other ISCP*s however, may not be completely 55 
compatible. Therefore, transmission of call processing data 
from an ISCP m one region to an SSP or MC in another area 
might cause all or part of the network in the other area to 
crash. In such cases it is preferred that the SSP's and MC's 
within a given region communicate directly with only the ^ 
ISCP within that region, and some form of mediation 
between the remote ISCP and the SSP*s and MC's in. the 
local region becomes mandatory. The present invention 
provides this mediation at the ISCP level. 

It would be possible to recreate each PCS subscriber's 65 
service graph data in each ISCP. but such a solution would 
be expensive and cumbersome. For example, each time a 
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subscriber modified her service gr^h, the TELCO's would 
have to reprogram each and every ISCP in the same marmcr. 
The invention therefore designates the ISCP in the subscrib- 
er's home region as the source of that subscriber's Home 
Location Register (HLR) data, including current registered 
location, special service data, PCS service graph, validation 
information, etc. Also, each of the ISCP's are set up to 
incliKie N^siting Location Register (VLR) capability. When 
a subscriber traveling in a region other than her home region 
registers with an ISCP outside her home region, through 
either a manual or automatic telephone registration proce- 
dure or through an MC registration procedure as in FIG. 4, 
that ISCP establishes a VLR for that visiting subscriber. 

When the ISCP sets up the VLR, it identifies the ISCP 
holding that subscriber's HLR data based on the PCS 
handset's unique identification number. The ISCP in the 
visited region then initiates a vahdation procedure with the 
home region ISCP, via the packet switched signalling net- 
work and STP(s), in a manner similar to the validation 
procedure executed when the subscriber registers with one 
of the MC's. In particular, in response to a query from the 
ISCP in the visited area, the home region ISCP retrieves the 
subscriber's HLR file and forwards that file data back to the 
ISCP in the visited region. 

With reference to the system shown in FIG. 2, consider 
again the example where PCS subscriber John Doe is 
assigned PCS number 412-999-1234, which is normally 
assigned to an SSP 17 in the Pittsburgh area. The SSP 17 
sends and receives all of its call processing queries regarding 
John Doe's services to and from the first ISCP 40. Now John 
takes his handset and travels to California. When John 
registers on a line or his handset registers through an MC 
such as MC 34 in California, the registration is directed to 
an ISCP 50 in California. The California ISCP 50 queries the 
Pittsburgh ISCP 40 to obtain John's service graph and any 
other data necessary to valid John's PCS handset as a 
visiting station, and stores the service graph data in a VLR 
now assigned to John Doe. 

This validation procedure also serves to register the 
visited area ISCP as if that ISCP were the point where the 
handset can be reached, in a marmer similar to the registra- 
tion of an MC. Subsequendy, when a PCS call comes in 
directed to the visiting subscriber and the home area the SSP, 
that SSP queries the home region ISCP m the normal 
manner. The home region ISCP queries the visited area.ISCP 
to determine availability and obtain a Temporary Location 
Destination Number for the subscriber, in a manner similar 
to the routing request directed to an MC. The visited region 
ISCP performs any data communication with the SSP's or 
MC's in its regions to obtain the necessary to availability 
and routing information and returns that data to the home 
region ISCP. The home region ISCP forwards the routing 
information to the home normal terminating SSP which uses 
that information to route the call to the visited region. 

The TLDN is associated with one of the SSP's in the 
visited region, just as the PCS subscriber's normal PCS 
number is assigned to a terminating SSP in the home region. 
When the call reaches the terminating SSP corresponding to 
the TLDN, that SSP recognizes the TLDN included in the 
ANI for the call and processes the call as a normal PCS call, 
but with its call processing control messages going to and 
from only the ISCP in the visited regioa The terminating 
TLDN includes the TLDN in the initial TCAP response 
message as the destination number, and the ISCP uses that 
number to retrieve appropriate subscriber service graph data 
and current registration from the VLR. 

In our cxan^)le, tiie California ISCP 50 has registered with 
the ISCP 40 and received John Doe's service graph data. 
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When a call directed to John Doe reaches his normally 
assigned SSP 17 in Pittsburgh, assuming the service graph 
indicates the current call should go through and the PCS 
handset is not unavailable, the ISCP 4D instructs the SSP 17 
to route the call to the TLDN associated with the SSP 19 in 5 
California. The SSP 19 responds to the incoming call and 
initiates the PCS processing routine with access to the VLR 
data in the California ISCP 50. The ISCP 50 determines the 
current point of registration of John Doe*s handset, for 
example the MC 32, and proceeds with processing of the lo 
PCS call in the normal manner. As needed, the ISCP 50 wUl. 
at various points in the process communicate with the MC 
34 in that region. As seen from this specific example, the 
ISCP's communicated with each other, but the MC's and 
SSP's in each region communicated only with the ISCP in is 
the same regioa 

When the visiting PCS subscriber requests an AIN special 
service, the SSP' s and MC s send and receive all queries and 
response messages to and firom the ISCP in tiie visited 
region. All service graph data is retrieved from the VLR, ^0 
without any further reference to the home region ISCP. 

In processing all calls to and from the visiting subscriber, 
the ISCP in the visited region examines the call processing 
data called for by the data in the VLR and modifies or filters 
out any instructions which would be incompatible with the 
SSP' 3 and UOs of that region. This mediation by the ISCP 
in the same region as the SSP*s and MC's it communicates 
with prevents incompatible instructions ftom reaching the 
SSP's and MC's. 

This feamre, although described in relation to an inte- 
grated wire line and wireless network, actually has broader 
applications. In particular, since the subscriber can register 
by automatic dialing or manually over a land line, it is 
possible to provide the PCS call direction and associated ^5 
special services, to any land line the subscriber chooses to 
use. Although the mobile communications provided by the 
wireless handset are advantageous they are not always 
necessary. The system could provide a follow me type 
service without the wireless handset. In such a system, the ^ 
communications between ISCP's in different regions would 
still be necessary and the system could still operate exactly 
as described above. Also, if a national data base were 
established, that data base would contain all HLR data. The 
ISCP's in the different regions would treat all subscribers as 
visitors, assign a VLR and obtain necessary data from the 
national data base, in a maimer similar to that described 
above for conmiunications between two ISCP's. The 
national data base could be used if all persons were assigned 
a unique personal telephone number. 

As in the basic PCS call processing routine (FIGS. 
5A-5C), the above discussion of PCS routing using two 
communicating ISCP's assumes triggering will occur at the 
home terminating SSP upon recognition that the destination 
number identifies a PCS subscriber. Preferred embodiments 55 
of the system however, will be programmed to use outgoing 
PCS call triggering, to improve routing efSciency and elimi- 
nate such double switching. 
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SERVICE CREAnON/MODIFICATION 
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A key advantage of tiie presem system is the ability to 
write and modify the customer's service graph for PCS calls 
and special services at any time to suit the subscriber's 
current desires. In an initial implementation, the changes in 65 
the data base will probably be inadc manually by a telephone 
company technician. Specifically, a technician operating the 



ISCP would establish or enter changes in the subscriber's 
data files. The customer would ask the telephone operating 
company for a change, and the operating company would 
issue a service order to the technician for each change. The 
technician would then use the SCE terminal to actuaDy enter 
the changes into the data base, and the telephone company 
would bill the subscriber for the change. 

Subscribers, however, are increasingly asking for control 
over their own commumcation services. The present inven- 
tion will provide such control by allowing the subscriber one 
of several forms of access to their data files in the ISCP. A 
preferred implementation of such an access feature would 
use an interactive voice and DTMF input type access 
procedure similar to the manual procedure for registration 
via a land line. The subscriber would dial a specified number 
to initiate progranmiing. The call could be routed through 
the network to an appropriate automated voice response 
system coupled to the ISCP. Alternatively, the SSP con- 
nected to the line could respond to instmctions from the 
ISCP to provide voice messages from an associated periph- 
eral annoimcement system and forward dialed digits and 
AM data to the ISCP as TCAP messages. In either case, if 
the subscriber calls from that subscriber's own line, for 
example from the line assigned to the subscriber's home 
base unit, the ANI information for the call serves to identify 
the subscriber. Alternately, the subscriber could enter an 
identification number. The ISCP would receive and use the 
ANI or dialed DTMF identification number to identify the 
subscriber's data files. The ISCP, however, would grant 
access only to the identified subscriber's files. 

The voice response system would provide synthesized 
speech prompts and accept DTMF inputs to allow individual 
subscribers to enter their own changes in their data files in 
the ISCP, This interactive voice response type system would 
prompt the caller with messages directing the caller to select 
items form a menu of possible entries or changes in the 
subscriber's service graph. The menu items would only 
include entries which were compatible with the AIN system 
processing procedures, and entries would be stored in the 
data file only after they are determined lo be complete and 
system compatible. 

For a more sophisticated customer, access might be 
provided via a Personal Computer, a data terminal or some 
other form of work station. Such a subscriber would call in 
and establish a data link to the ISCP via modems. The 
subscriber could call using a wireless mobile communica- 
tions unit or a standard land Une. Security is controlled 
through the terminal and/or the line from which the terminal 
calls in to the ISCP. The terminal may have a built in security 
code which the ISCP verifies before granting access to the 
data base, or the ISCP may check the originating telephone 
number and the terminal identity number against a stored 
number from which that terminal is expected to caD. Once 
access was granted, however, the terminal would still only 
have access to an individual subscriber's files or the files of 
employees of a business subscriber. Other subscriber's files, 
and the programming which controls system operation, 
would not be available through such terminal access. As in 
the DTMF access system, the terminal access procedure 
would limit the subscriber's entries to complete entries 
which were compatible with the AIN system operating 
parameters. Alternatively, the terminal or workstation could 
be owned and operated by a wireless communication service 
provider. The service provider would sell actual PCS ser- 
vices to individual subscribers, and the terminal would be 
used to customize new services or enter service changes on 
behalf of individual PCS subscribers. 
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The ISCP includes a validation system, which is an expert 
system prevents incompatible entries. For example, the 
validation system prevents entry of service changes which 
would create infinite loops that would cause the switch to 
malftinciion. The validation system would control entry of 5 
new services and changes in service for each type of 
subscriber access to the ISCP data files. 

OTHER FEATURES 

10 

Because of the ease of progranmiing the subscriber's data 
files within the ISCP, the present system can readily adapt to 
providing the subscriber with a wide variety of special 
features, A number of the features can be outgoing features 
processed as discussed in the AIN Special Services section 15 
above. Copending commonly assigned application Ser. No. 
(docket number 680-035) entitled "Area Wide Centrex", for 
example, discloses a variety of services for business cus- 
tomers which could easily be added to the present system. 
The ISCP can also provide a variety of reporting services, 
for example station message detail reports customized for 
each subscriber or each station assigned to a particular 
subscriber. Furthermore, since the system registers a current 
location of each PCS portable unit, the system can report a 
subscriber's location at any given time. 25 

It would also be a siit^le matter to program the home base 
unit and ISCP to provide further enhancements. For 
example, since the ISCP knows if it routes a call to a voice 
mailbox, it can store that data. Then when the home base 
unit executes a registration call, the ISCP could send an 30 
instruction to the base unit to ring the PCS handset and 
another message to cormect the subscriber's home line to the 
line of the voice mailbox. The subscriber would then know 
that messages are waiting and retrieve those messages. 

Because of the location registration, it also would be 35 
possible to store and analyze customer movements. This 
could be used to detect patterns and provide customized 
information services based on those patterns. For example, 
if the subscriber takes the same route to work every mom- 
ing, the stored data would indicate a pattern of registration 40 
with MC's along that route. The system then might provide 
a voice message to the PCS handset ev^y morning, for 
example explaining current traffic conditions along the route 
of travel. 

In an advanced service, the PCS call might ring at both the 
wireless handset and the home or office telephone, e.g., on 
the line to the personal base station. The system would then 
provide an intercom link or three way conference with the 
handset and the home or office telephone. 

50 

CONCLUSION 

From the above detailed description it should be clear that 
the present integrated network provides centralized control 
of call processing by both central office switching systems 35 
and wireless mobility controUen to establish a completed 
communication link between one of the communication 
lines and one of the mobile communication units, based on 
the stored call processing data associated with individual 
subscribers. This call processing control can provide call 60 
routing to either a land line or a wireless unit via a mobility 
conU-oUer in response to calls directed to a single number. 
The system can also extend special services normally pro- 
vided to land lines by the telephone central office switches 
to any line of the system designated by subscriber regisira- 65 
tion and to mobile units operating in the wireless portion of 
the network. 
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What is claimed: 

1. A method of routing calls in an integrated wired and 
wireless conmiunication network, said network including 
conmmnication lines, a central office switching system hav- 
ing at least one distribution switch and at least one Mobile 
Telephone Switching Office (MTSO) providing a commu- 
lucation link between said conamunication lines and wireless 
communication units, and a network controller .separate 
from said distribution switches, said method comprising the 
steps of: 

stopping a call to one of said wireless communication 
units at one of said distribution switches; 

sending notification of said stopped call to said network 
controller, 

receiving at said distribution switch data from said net- 
work controller regarding existence of a calling party 
pays feature in effect for a party being called by said 
caller; 

playing an announcement to said caller; 

receiving an acknowledgement from said caller at said 

distribution switch; and 
routing said call responsive to said acknowledgment fi^m 

said caller in accordance with routing instructions 

received at said distribution switch from said network 

controller. 

2. A method of routing calls in an integrated wired and 
wireless communication network, said network including 
communication lines and a central office switching system 
having distribution switches, and at least one Mobile Tele- 
phone Switching Office (MTSO) providing a conununica- 
tion link between said conmmnication lines and wireless 
communication units, and a network controller separate 
from said distribution switches, said method comprising 
steps of: 

stopping a call to one of said wireless coimnunication 
units at one of said distribution switches; 

sending data regarding said stopped call from said distri- 
bution switch to said network controller to carry out 
Automatic Number Identification (ANI) of a caller 
initiating said call; 

playing an announcement to said caller; 

receiving an acknowledgement from said caller at said 
distribution switch; 

routing said call responsive to said acknowledgement; and 

at said distribution switch calculating mobile telephone 
calling charges accruing to said caller. 

3. The method of claim 2, wherein said step of charging 
comprises the sub-step of accessing a cellular telephone 
company rate table through said network controller, wherein 
said rate table constimtes the rates charged by a cellular 
telephone company providing said MTSO, 

4. The method of claim 3, ftirther comprising die step of 
inputting a Pa^onal Identification Number (PIN) by said 
calling party, in the absence of ANI data regarding the 
calling party, to suspend mobile calling charges by said 
distribution switch, and accrue mobile calling charges to 
said called party by a cellular telephone system providing 
said MTSO. 

5. The raetiiod of claim 4. wherein said step of inputting 
said PIN comprises the sul^steps of: 

accessing a data base by said distribution switch through 

said network controller; 
comparing said PIN to data contained in said data base; 

and 

sending instructions to said distribution switch fix)m said 
network controller 
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6. The method of claim 3, wherein the step of canying out 
said ANI function comprised of the sub-steps of: 

comparing the number of said calling party to numbers 
contained in a data base connected to said network 
controller, and 

suspending cellular charges to said calling party if said 
calling party number is contained in said data base. 

7. The method of claim 3, wherein said step of sending 
data comprises the sub-steps of detecting time and date of 
said call: 

comparing said time to a predetemnined time in a second 
data base accessed by said network controller, and 

suspending mobile telephone charges to said calling party 
if said time is contained within said second data base. 

8. A method of providing Calling Party Pays (CPP) 
service in an integrated wired and wireless communication 
network, said network including communication lines and a 
central office switching system having distribution switches, 
and at least one Mobile Ifelephone Switching Office (MTSO) 
providing a communication link between said communica- 
tion lines and wireless communication units, and a network 
controller separate from said distribution switches, said 
metiiod comprising the steps of: 

storing in said network controller a file containing call 
processing data for providing said CPP service to a 
subscriber assigned to one of said mobile communica- 
tion units; 

receiving request for said CPP service in said central 
office switching system from one of the local commu- 
nication lines, or in the MTSO from one of the mobile 
commimication units; 

recognizing that the request for a CPP service originates 
from said subscriber, 

accessing the subscriber's files stored in the network 
controller to obtain call processing data for the 
requested CPP service responsive to a trigger in a 
distribution switch serving said MTSO; and 

providing said CPP service based on data received from 
an incoming call for said subscriber. 

9. The process of claim 8, further comprising the steps of 
suspending said CPP service for a predetermined time 
period. 

10. The method of claim 9, wherein said step of suspend- 
ing comprises the sub-steps of: 

sending DTMF signals from said subscriber through a 
distribution switch to said network controller. 

11. The method of claim 10, further comprising the step 
of reactivating said CPP service after a predetermined time 
period by sending DTMF signals from said subscriber to 50 
said network controller via said distribution switch. 

12. The method of claim 11, wherein said step of reacti- 
vating comprises automatic generation of said DTMF sig- 
nals after said predetermined time period. 

13. A method of providing Calling Party Pays (CPP) 55 
service in an integrated wired and wireless communication 
network, said network including communication lines and a 
central office switching system having distribution switches, 
and at least one Mobile Ifelephone Switching Office (MTSO) 
providing a communication link between said communica- 
tion lines and wireless communication units, and a network 
controller separate from said distribution switches, said 
method comprising the steps of: 

storing in said network controller a file containing call 
processing data for providing said CPP SCTvice to a 
subscriber assigned to one of said mobile communica- 
tion imits; 
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receiving a request for said CPP service in said central 
office switching system from oneof the local commur 
nication lines, or in the MTSO from one of the mobile 
communication imits; 

recognizing that the request for a CPP service originates 
from said subscriber, 

accessing the subscriber's files stored in the network 
controller to obtain call processing data for the 
requested CPP service responsive to a trigger in a 
distribution switch serving said MTSO.; 

providing said CPP service based on data received from 
said call; 

detecting for automatic number identification for said 
calling party in said communication network; 

playing an announcement to said calling party requesting 
credit card information; 

transmitting said credit card information to said network 
controller, 

comparing said credit card information to data contained 
in a data base external to said network controller; and 

routing said call to said called party upon validation of 
said credit card data. 

14. A method of providing Calling Party Pays (CPP) 
service in an integrated wired and wireless communication 
network, said network including coiimiunicadon lines and a 
central office switching system having distribution switches, 
and at least one Mobile Telephone Switching Office (MTSO) 
providing a communication link between said conamunica- 
tion lines and wireless commimication units, and a network 
controller separate from said distribution switches, said 
method comprising the steps of: 

storing in said network controller a file containing caU 
processing data for providing said CPP service to a 
subscriber assigned to one of said mobile commimica- 
tion units; 

receiving a request for said CPP service in said central 
office switching system from one of the local commu- 
nication lines, or in the MTSO from one of the mobile 
communication units; 

recognizing that the request for a CPP service originates 
from said subscriber, 

accessing the subscriber's files stored in the network 
controller to obtain caU processing data for the 
requested CPP service; 

providing said CPP service based on data received from 
said call; 

detecting for automatic number identification for said 
calling party in said communication network; 

playing an announcement to said calling party requesting 
credit card information; 

transmitting said credit card information to said network 
controller, 

comparing said credit card information to data contained 
in a data base external to said network coiitroller; and 

routing said call to said called party upon validation of 
said credit card data. 

15. The method of claim 14, wherein said external data 
base is accessed by a plurality of network controllers. 

16. The method of claim 15, further comprising the step 
of transmitting call routing data from said external data base 
to said network controller. 

17. The method of claim 16, wherein said call routing data 
includes a location of said called party. 

18. A system arranged to provide Calling Party Pays 
(CPP) operation to selected subsoibers in an integrated 
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wired and wireless communication network, said network 
including communication lines and a central office switching 
system having distribution switches, and at least one Mobile 
Telephone Switching Office (MTSO) providing a commu- 
nication link between said communication lines and wireless 5 
conmumication units associated with said selected subscrib- 
ers, and a network controller separate bom said distribution 
switches, said CPP system comprising: 
means for detecting a call for a subscriber having said 

CPP service; 1° 
means for triggering stoppage of said call at a distribution 

switch serving said MTSO; 
means for obtaining data regarding a party making said 

call; 15 
means for re-initiating and routing said call responsive to 
said data from said calling party. 

19. The system of claim 18, ftirther comprising means in 
said central office switching system for obtaining mobile 
telephone calling rates, and calculating charges for complet- 20 
ing said call to be billed to said calling party. 

20. The system of claim 19, further comprising means for 
receiving DTMF data from said subscriber to control initia- 
tion, suspension and timing of said CPP operation. 

21. The system of claim 20, wherein said means for 25 
triggering is located in a distribution switch servicing an 
Ml^O servicing said called subscriber. 

22. The system of claim 18, wherein said means for 
triggering is contained in a distribution switch servicing a 
line from which said calling party originates said call. 30 

23. The system of claim 22, further comprising means for 
recognizing a mobile called subscriber to initiate a check for 
CPP service for said mobile called subscriber. 

24. The system of claim 19, wherein said means for 
obtaining caller data comprises means for carrying out 35 
Automatic Number Identification (ANI) for said calling 
party. 



25. The system of claim 19. wherein said means for 
obtaining comprise means for recognizing voice data and 
DTMF data. 

26. The system of claim 25, wherein said means for 
recognizing comprise means for processing a PIN received 
from said calling party. 

27. Hie system of claim 25, wherein said means for 
processing a PIN comprise means for accessing a data base 
outside of said network controller through said network 
controller to authenticate said PIN. 

28. The system of claim 24, further comprising means for 
comparing a number for said calling party to a list of 
numbers provided by said mobile unit subscriber, and, 
means for suspending CPP operation responsive to said 
comparison. 

29. The system of claim 24. further comprising an 
announcement platform arranged to provide a message to 
said calling party regarding the operation of said CPP 
service. 

30. The system of claim 29, wherein said announcement 
platform is contained within said distribution switch. 

31. The system of claim 29, wherein said announcement 
platform is contained within said network controller. 

32. The system of claim 29, wherein said announcement 
platform is contained within an Intelligent Peripheral (IP) 
having an adjunct processor connected to said distribution 
switch. 

33. The system of claim 19, wherein said means for 
routing comprising means for completing said call to said 
called subscriber. 

34. The system of claim 19, wherein said means for 
routing comprise means for sending said call to a predeter- 
mined voice mail box assigned to said called subscriber 
when said caller refuses to accept mobile telephone charges. 
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